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PREFACE 


This  manual  was  written  to  supply  students  and  general 
practitioners  with  the  essential  facts  of  Rhinology,  Laryn- 
gology, and  Otology  in  as  concise  a  form  as  possible. 

The  more  important  facts  of  the  anatomy,  physiology, 
and  pathology  of  the  upper  respiratory  tract  and  ear 
have  received  careful  consideration,  so  that  the  volume 
might  prove  sufficiently  complete  for  study  or  reference 
by  undergraduates  during  their  college  years  and  for 
practitioners  taking  a  post-graduate  course  in  laryn- 
gology and   otology. 

The  details  of  inspection,  examination,  and  diagnosis  of 
the  nose,  throat,  and  ear  conditions  and  the  use  of  the 
commoner  instruments  of  diagnosis  and  for  the  making 
of  applications  have  received  very  careful  and  compara- 
tively lengthy  detailed  description.  The  same  may  be 
said  of  minor  operations.  Methods  of  treatment  have 
been  simplified  as  much  as  possible,  so  that  in  most  in- 
stances only  those  methods,  drugs,  and  operations  have 
been  advised  which,  by  the  actual  experience  of  the 
author,  have  proved  essential  to  the  accomplishment  of 
the  desired  result.  At  the  end  of  the  book  is  a  collec- 
tion of  Formulas  designed  to  represent  more  than  a  mere 
catalogue  of  prescriptions.  Hence  a  detailed  description 
of  the  better  methods  of  use  of  each  of  the  more  im- 
portant drugs  has  been  interpolated,  which  it  is  hoped 
the  reader  will  find  useful  and  suggestive. 
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14  PREFACE 

The  history  of  the  gradual  development  of  some  of 
the  more  important  instruments,  methods  of  treatment, 
and,  more  especially,  operations  has  been  considered 
of  sufficient  practical  importance  to  be  briefly  outlined. 
In  some  instances  the  prognosis  in  cases  not  operated 
on  has  been  accentuated  by  quotations  from  the  writ- 
ings of  standard  authors  of  the  period  before  such 
operations  were  practised. 

The  book  contains  262  engravings,  a  considerable 
proportion  being  original  or  drawn  from  dissections 
made  by  the  author.  The  value  of  carefully  made 
sections  through  the  upper  respiratory  tract  and  ear 
for  purposes  of  study  and  reference  is  stated  and  a 
method  of  preparing  and  preserving  such  specimens 
described. 

E.   B.  GLEASON. 
Philadkli'HIA,  May,  1907. 
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DISEASES  OF 
THE  NOSE,  THROAT,  AND  EAR 


THE   LARYNGOSCOPE 

The  laryngoscope  is  a  combination  of  two  mirrors 
arranged  to  enable  the  observer  to  see  the  interior  of  the 
larynx.  The  larger  and  concave  mirror,  called  the  reflector, 
is  attached  to  the  observer's  head  by  a  head-band,  and  the 
smaller  and  plane  mirror,  called  the  lar>mgeal  mirror,  is 
introduced  into  the  back  part  of  the  mouth  in  such  a  manner 
as  to  be  directly  above  the  glottis ;  so  that  light  reflected 
from  the  reflector  upon  the  laryngeal  mirror  illuminates  the 
interior  of  the  larynx,  and  enables  the  observer  to  see  its 
image  in  the  small  mirror. 

In  1854  Signor  Manuel  Garcia,  by  means  of  a  dentist's 
mirror  and  a  hand-glass,  studied  the  movements  of  his  own 
vocal  cords  during  phonation,  and  accurately  described  the 
registers  of  the  voice  in  a  paper  read  before  the  Royal 
Society  of  London  in  1855,  and  hence  the  honor  of  invent- 
ing the  laryngoscope  is  usually  accorded  to  Garcia.  In 
1857  Tiirck,  of  Vienna,  began  to  use  the  laryngeal  mirror 
on  his  patients,  and  he  and  Czermak,  who  substituted  arti- 
ficial light  for  sunlight,  improved  their  apparatus  until  the 
laryngoscope  was  perfected  to  the  form  that  is  used  at  the 
present  day. 

The  laryngeal  mirror  consists  of  an  oval  or  round  piece 
of  silvered  glass,  mounted  in  a  metal  frame  and  attached  to 
a  wire  stem  at  an  angle  of  not  less  than  120  degrees.  Such 
mirrors  vary  in  size  from  J  inch  to  i-J  inches  in  diameter, 
and  are  numbered  i,  2,  3,  4,  5  by  instrument-makers. 
However,  smaller  mirrors,  Nos.  00  and  o,  and  larger  mirrors, 

2  17 


I  bl.ick 

l  of  ru' 

r  forclii 


l8       DISEASES   OF  THE  NOSE,    THROAT,   A. 

Nos.  6,  7,  and  8,  may  be    obtained,  and   are  occasionally 

useful.     The  wire  stem  is  either  fixed  in  a  handle  or  slides 

into  a  hollow  handle  of  metal,  and 

^^^  is  clamped  at  any  desired  length  by 

m^  a  set-screw  (Fig.  i). 

The  reflector  is  a  concave  mirror 
3^  inches  in  diameter,  of  about  12- 
inch  focus,  and  made  of  silvered 
glass,  mounted  in  a  metal  frame,  so 
arranged  that  it  is  capable  of  attach- 
ment by  a  universal  joint  either  to  a 
head-band  or  the  source  of  illumi- 
nation. 

The  instrument  known  as  Fox's 
head-band  (Fig.  2)  consists  of  four 
steel  or,  preferably,  brass  strips, 
because  steel,  though  lighter,  readily 
corrodes.  The  metiil  strips  are 
hinged  together  so  that  they  can 
be  folded  about  the  mirror,  so  as  to 
protect  it  and  form  such  a  small 
and  conveniently  shaped  package 
that  both  head-band  and  mirror 
readily  can  be  carried  in  a  pocket  of 
the  surgeon's  clothing.  When  in 
use  the  head-band  assumes  the 
position  of  a  line  passing  over  the 
head  from  the  forehead  to  the  occi- 
put. It  is  held  firmly  in  position  by 
the  hinged  bands,  which  when  un- 
folded act  as  a  spring.  It  has  the 
advantage  that  at  once  it  adjusts 
fi^,  i.-Laryngcui  miiTor  in  itself  to  heads  of  Varying  shapes 
i.dvctsaihnn  t.  ^^^  sIzcs,  and  hence  is  convenient 

in   class -demonstration  to    pass   from   .student  to  student. 
However,  a  head-band  of  leather  is  decidedly  the  preferable 
in.strument.  because  it  is  lighter.     The  leather  should  be     | 
black   to   prevent   discoloration   by   sweat.       Head -bands     I 
of  rubber  elastic    are    soon    corroded  by    sweat  from    the 
forehead  and  arc  rendered  useless.     The  joint  by  which 
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iiglit  should  be  reflected  from  it  upon  the  face  of  the  patient, 
so  as  to  form  a  circle,  bounded  above  by  the  tip  of  the 
nose  and  bdow  by  the  front  of  the  chiu.  When  worn  over 
the  left  eye,  with  the  source  of  illumination  to  the  left  of 
the  patient,  it  is  possible  to  secure  a  better  illumination  of 
the  nose  and  mouth  with  less  frequent  manipulation  of  the 
reflector.  If,  however,  the  source  of  illumination  be  at  the 
patient's  right,  the  reflector  is  more  conveniently  worn  over 
the  right  eye. 

The  sources  of  light  used  in  otoscopy  are  natural  and 
artificial. 


Daylight,  preferably  that  reflected  from  a  white  cloud,  or 
artificial  light,  furnished  by  an  Argand  burner  fed  by  oil  or 
gas,  or  the  electric  light,  is  now  generally  used.  Whatever 
the  source  of  the  illumination,  the  light  is  directed  into  the 
auditory  canal,  mouth,  or  nose  by  means  of  the  reflector. 

Tobold,  Mackenzie,  and  others  invented  light  concentra-    ' 
tors,  where  convex  lenses  are  used,  to  concentrate  the  light 
upon  the  reflector.      Such  an  apparatus,  containing  one  or    ■ 
more  lenses  and  made  to   fit   over   a  student's  lamp    or 
Argand  burner,  can  be   obtained  in  the  instrument  store.s. 
The  apparatus  shown  in  Fig.  4  is  perhaps  the  best  of  these, 
and  may  be  used  either  over  an  ordinary  student's   lamp, 
Argand  burner,  Welsbach  light,  or  the  electric  light  can  be    I 
placed  within  the  apparatus.     The  bull's-eye  lens  shown  in    1 
the  figure  is  advanta  genu  .sly  replaced  by  a  disk  of  plain     , 
glass,  such  as  is   used  in  bicycle  lamps,  and  the  reflector 
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brought  much  nearer  the  lamp.  The  Wclsbach  light  gives 
by  far  the  most  satisfactory  illumination,  but  because  of  the 
frequent  moving  of  the  bracket  the  mantle,  which  should 
be  used  without  a  glass  chimney,  has  a  much  shorter  life 
than  if  the  light  were  stationary.  However,  in  spite  of 
this  disadvantage,  the  Welsbach  light  is  probably  the  best 
for  office  work  and  the  Argand  burner  for  the  dispensary 
or  elsewhere  when  the  lamp  is  liable  to  rough  handling. 
The  electric  light,  after  it  has  passed  through  the  lens  and 
been  reflected  by  the  mirror,  yields  a  bright  image  of  the 
filament  with  deep  intervening  and  surrounding  shadows. 
To  overcome  this  difficulty,  Veeder  had  the  filament  made 
into  the  form  of  a  disk. 


As  shown  in  Fig.  4,  the  reflector  is  attached  to  the  light 
concentrator  in  such  a  manner  that  it  will  reflect  Hght  into 
the  nose,  mouth,  or  ear,  and  thus  do  away  with  the  necessity 
of  wearing  the  reflector  upon  the  forehead.  This  arrange- 
ment is  a  decided  advantage,  because  a  forehead  reflector 
if  worn  all  day  is  apt  to  result  in  a  headache. 

The  source  of  light  should  be  at  the  patient's  right  (Fig.  7), 
somewhat  behind  him,  and  on  a  level  with  the  top  of  his  ear. 
As  the  heights  of  patients  vary  greatly  when  seated,  it  is  well 
to  have  some  means  by  which  the  position  of  the  hght  can 
be  quickly  and  conveniently  changed.  There  are  several 
forms  of  adjustable  gas  brackets  manufactured  that  answer 
fairly  well.  One  that  can  readily  be  manipulated  with  the 
left  hand  while  the  operator  remains  seated  will  be  found  to 
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be  the  most  convenient.  That  shown  in  Fig.  5  has  large 
conic  bearings  which  do  not  wear  loose  so  rapidly  and 
leak  as  some  of  the  other  patterns. 

THE  ART  OF  LARYNGOSCOPY 

Laryngology  is  the  art  of  seeing  and  describing  what  is 
seen  in  the  laiynx.  The  word  signifies  a  treatise  on  the 
larynx  and  its  diseases.  Laryngoscopy  is  simply  the  art  of 
viewing  the  interior  of  the  larynx. 


V. 


Fig.  6,— Diagram  illustrating  the  principle  of  the  laryngoscope  (Lennox  Browne). 

The  optical  law  involved  in  laryngoscopy  is  that  tlic  angle 
of  reflection  is  equal  to  the  a?igle  of  incidence. 

This  law  is  illustrated  by  the  fact  that  the  laryngeal 
mirror  must  be  placed  in  the  back  part  of  the  patient's 
mouth,  above  and  behind  the  larynx,  and  at  such  an  angle 
that  light  received  on  its  surface  is  reflected  downward  into 
the  larynx.  The  rays  then  forming  the  laiyngcal  image 
will  return  along  the  same  path,  and  be  reflected  at  the 
same  an^le  into  the  eve  of  the  observer.  From  this  it 
follows  that  the  nearer  the  center  of  the  head-mirror  is 
placed  to  the  eye  of  the  observer,  the  better  will  the  image 
of  the  larynx  be  seen  (Fig.  6). 
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We  should  bear  in  mind  that  the  laryngeal  image  ts  a 
reflected  one,  and  that,  therefore,  it  is  reversed  antcro- 
posteriorly,  owing  to  the  fact  that  the  laryngeal  mirror  is 
above  and  behind  the  opening  of  the  larynx  (Fig.  8). 

The  observer  should  sit  opposite  to  the  patient,  so  that 
his  eye  is  on  a  level  with,  and  about  a  foot  from,  the  mouth 
of  the  patient,  whose  head  should  be  slightly  raised  and 
inchned  backward.     The  knees  of  the  observer  should  be 


n 


either  at  the  left  or  on  either  side  of  the  patient's  knees.  For 
office  use  it  is  most  convenient  to  have  piano  stools,  which 
can  be  raised  or  lowered,  so  that  the  difference  in  the  heights 
I  of  different  patients  can  be  compensated  for,  and  the  eye 
I  of  the  obser\'er  can  he  brought  on  a  level  with  that  of  the 
I  patient;  while  the  patient's  head  may  rest  upon  a  cushioned 
[  framework  fastened  to  the  wall.      All  ordinary  piano  stools 
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arc  not  especially  ornamental.  Chairs  of  various  designs 
have  been  manufactured.  Most  of  these  for  ordinary  office 
work  arc  less  convenient  than  two  piano  stools,  which  can 
be  made  of  ornamental  design  and  luxurious  appearance, 
while  a  padded  wall  affords  an  efficient  head-rest  for  the 
patient. 

If  a  head-reflector  be  used,  it  is  advisable  for  the  observer 
first  to  place  his  head  in  an  easy  position,  and  thai  move 
the  reflector  until  the  disk  of  reflected  light  falls  in  the 
opened  mouth  of  the  patient  with  its  center  at  the  base  of 
the  uvula,  thus  illuminating  all  the  surrounding  parts.  This 
method  of  procedure  has  the  very  practical  advantage  that 
if  the  observer  has  to  turn  his  head  to  see 
to  pick  up  an  instrument  or  for  any  other 
purpose,  bringing  his  head  back  into  the 
former  ca.sy  position  at  once  rcilluminates 

/\       tlie  patient's  pharynx  without  readjusting 
I       Ik-  reflector, 
..,   /  Introduction  of  Laryngeal  Miiror. — The 

larj-ngeal  mirror  is  first  warmed  by  holding 

Vits  reflecting  surface  over  a  flame  for  a 
short  lime  to  prevent  moisture  condensing 
upon  it.  The  handle  should  be  held  be- 
tween the  thumb  and  forefinger  of  the 
Fig.  B.— Diagram  ui  right  hand  like  a  pen-holder,  with  the  re- 
S!\|"he"J^ie«run  fleeting  surface  of  the  mirror  downward, 
(L.!imox''^wM)'."'^''  The  forearm  should  be  flexed  upon  the 
arm  and  the  hand  slightly  backward  upon 
the  wrist  and  held  a  little  below  the  mouth  of  the  patient. 
By  a  forward  motion  of  tlie  hand  and  a  slight  raising 
of  the  arm  and  unbending  of  the  elbow  the  mirror  should 
be  quickly  carried  into  the  mouth,  following  the  curve 
of  the  hard  palate  until  the  back  of  the  mirror  touches 
and  raises  the  uvula,  pressing  it  upward  and  backward 
as  far  as  possible.  Meanwhile  the  left  hand  of  the  observer 
has  grasped  the  patient's  protruding  tongue,  holding  it 
well  forward  by  means  of  a  towe!  or  napkin  to  prevent 
slipping  through  the  fingers. 

OontroUing  tha   Tongne. — ^Tiie   protruded   tongue  of  the 
patient  should  be  grasped  between  the  outstretched  thumb 
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and  index-finger  of  the  loft  hand,  protected  by  a  napkin  or 
towel  to  prevent  slipping,  in  such  a  manner  that  the  fore- 
finger being  placed  against  the  lower  teeth,  projects  above 
their  edge,  and  thus  forms  a  roller  upon  which  the  tongue 
can  move  without  its  frenum  coming  in  contact  with  the 
sharp  edge  of  the  lower  incisors.     The  thumb  being  placed 


on  the  upper  surface  of  the  tongue  and  the  middle  finger 
above  the  chin  of  the  patient,  a  slight  rotatory  motion  of 
the  observer's  left  hand  will  then  not  only  control  the 
motion  of  the  tongue  of  the  patient,  but  also  keep  aii 
involuntary  movements  of  his  head  in  check,  as  the  bit  in 
a  horse's  mouth  controls  the  animal's  action.  When  the 
operator  has  to  use  both  hands  in  operating  or  making 


26       DISEASES   OF   TJIE   NOSE,    THROAT,   AND   EAR    ^^ 

applications,  the  patient  should  be  taught  this  maneuver  and 
requested  to  hold  his  tongue  forward  himself. 

The  mirror  should  not  touch  the  tongue  or  palate ;  and. 
when  in  position,  it  should  be  held  steadily  and  not  allowed 
to  tremble,  or  gagging  as  well  as  retching  will  result. 
Should  the  slightest  sign  of  this  occur,  the  mirror  must  be 
quickly  withdrawn,  and  only  reintroduced  when  the  patient 
has  had  time  to  recover  his  breath  and  confidence ;  or  the 
gagging  will  be  repeated  on  an  attempt  to  reintroduce  the 
mirror,  and  the  throat  finally  become  so  sensitive  that  a 
further  examination  wili  be  impossible  at  that  sitting. 

To  bring  ttie  laryngea,!  image  into  viev  the  handle  of  the 
mirror  is  brought  to  one  side  until  it  lays  in  the  angle  of 
the  patient's  mouth,  and  the  hand  holding  it  is  steadied  by 
one  or  two  fingers  resting  on  the  cheek  of  the  patient.  This 
procedure  brings  the  hand  out  of  the  line  of  vision.  The 
mirror  is  next  slowly  but  steadily  turned  until  the  image  of 
the  larynx  appears  upon  its  surface.  The  patient  should 
now  be  requested  to  say  "  Ah,"  in  order  to  cau.se  a  rising 
of  the  epiglottis  and  bring  the  glottis  into  view  (Fig,  9). 

The  temperature  of  the  mirror  should  always  be  tested  by 
laying  the  back  of  the  mirror  against  the  skin  of  the  hand, 
and  never  against  the  cheek ;  because  a  slight  abrasion  of 
the  skill  of  the  cheek  easily  escapes  notice,  and  may  be 
inoculated  with  specific  poison  by  the  hack  of  the  mirror, 
which  has  previously  come  in  contact  with  the  secretions 
of  a  patient  suffering  from  specific  disease. 

Obstacles  to  laryngoscopy  are :  i.  Irritabilit}' oi  thu  phar- 
ynx, produced  by  trembling  of  the  hand  holding  the  mirror, 
causing  gagging  and  retching.  2.  Want  of  proper  (7^>m/- 
Mfnl  of  the  light,  without  which  the  larynx  cannot  be  illu- 
minated, even  when  the  mirror  is  in  the  proper  position.  3. 
Undue  irritability  or  peculiar  formation  of  certain  parts  of 
the  throat.  4.  Raising  of  the  baek  of  the  tongue  upon 
the  approach  of  the  mirror,  in  spite  of  the  traction  made 
upon  its  tip.     5.  Too  large  or  pendent  epiglottis. 

Gagging  and  retching  can  generally  be  prevented  by 
avoiding  to  touch  the  tongue  and  palate  while  introducing 
the  mirror,  Fmd  by  holding  it  steadily  in  its  proper  position 
when  introduced.     Irritability  of  the  pharynx  may  be  re- 
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lieved  by  letting  the  patient  swallow  a  glass  of  ice-water 
before  introducing  the  mirror;  or,  if  that  should  fail,  the 
use  of  a  spray  of  cocain  solution  from  an  atomizer  will 
generally  produce  the  desired  effect.  If  the  back  part  of 
the  tongue  rises  so  as  to  obstruct  the  view,  in  spite  of  trac- 
tion on  its  tip,  it  may  be  caused  to  lie  flat  in  the  mouth  by 
steady  pressure  with  a  tongue- depressor  (Figs.  10-12}. 
When  the  epiglottis  is  too  large  or  pendent,  so  as  to  obstruct 
the  view,  we  can  sometimes  scl:  the  glottis  by  causing  the 
patient  to  laugh  or  sing  in  a  high  pitch. 


AntolftiynKoacopy. — The  observer  who  wishes  to  study  his 
own  larynx  should  seat  himself  with  his  back  toward  a 
window  through  which  the  direct  light  of  the  sun  enters. 
In  front  of  him  should  be  a  plane  mirror,  so  placed  as  to 
reflect  a  ray  of  sunlight  into  his  open  mouth.  All  being  in 
readiness,  he  seizes  his  tongue  with  a  napkin  held  in  his  left 
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hand,  and  pulls  it  forward.  His  right  hand  now  carries  a 
laryngeal  mirror  to  the  back  of  the  mouth,  its  progress 
being  watched  in  the  mirror  before  him.  When  properly 
placed,  the  sunlight  from  the  plane  mirror  is  reflected  by  the 
laryngeal  mirror  into  the  larynx,  and  its  image  appears 
upon  the  laryngeal  mirror  and  is  reflected  forward  upon 
the  plane  mirror,  where  it  may  be  studied  by  the  observer. 
Artificial  light  may  also  be  used  for  autolaryngoscopy  by 


Fig.  12.— Bosworth's  tongue-depressor. 

having  the  source  of  illumination  at  one  side  of,  on  a  level 
with,  and  slightly  behind  the  observer's  head  ;  while  a  con- 
cave reflector  is  placed  at  one  side  of  the  plane  mirror  to 
reflect  the  light  upon  the  laryngeal  mirror  in  the  back  part 
of  the  mouth. 

Infraglottic  Laryngoscopy. — In  some  cases  in  which  trache- 
otomy has  been  performed  and  the  cannula  is  fenestrated, 
a  small  mirror  may  be  so  introduced  into  the  cannula  as 
to  obtain  a  view  of  the  under  surface  of  the  vocal  cords, 
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B  which  are  red  instead  of  white.     Unfortunately,  the  mirror 
V  must  be  so  small  that  iittle  else  can  usually  be  seen. 


LARYNGEAL  IMAGE 

Normal  Image. — At  the  upper  part  of  the  mirror  (Figs.  1 3- 
1 5)  is  seen  the  reddish-yellow  arch  of  the  epiglotti.s  (l)  with 
its  cushion  (c).  In  front  of  the  epiglottis  and  extending 
downward  across  the  mirror  arc  seen  two  pairs  of  bands — 
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the  outer  red.  and  the  inner  of  a  pearly  white.  The  former 
are  the  ventricular  bands  (p),  while  the  latter  are  the  vocal 
cords  (v).  In  deep  breathing,  a  triangular  opening  is  seen 
between  the  vocal  cords,  through  which  we  can  see  into  the 
inferior  cavity  of  the  larynx  and  view  the  anterior  part  of 
the  cricoid  cartilage  as  well  as  some  of  the  tracheal  rings 
below  it  (w,  f).  In  some  cases  two  dark  circles  can  be  seen 
in  the  depth  of  the  trachea,  indicating  the  openings  of  the 
bronchi  (b).  During  tone-production  the  opening  between 
the  vocal  cords  is  narrowed  to  a  slit,  and  this  .space  is  called 
the  rima  glottidis  or  glottis  (chink  of  the  glottis).  At  the 
termination  of  the  vocal  cords  we  see  the  arytenoid  carti- 
lages, with  the  interarytenoid  space  or  commissure  between 
them.  From  each  side  of  this  commissure  a  fold,  called  the 
Aryepigloitk  fold,  extends  forward  to  join  the  arch  of  the 
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epiglottis.  Upon  each  of  these  folds  we  sec  two  nodules — 
the  cartilages  of  Wrisberg  (w)  and  these  of  Santoriiii 
(s).  These  latter  surmount  the  arytenoid  cartilages. 
Attaching  the  epiglottis  to  the  tongue  is  seen  in  the  mirror 
a  light-colored  band — the  glosso-epiglottic  fold.  On  each 
side  nre  two  grooves,  called  the  glosso-epiglottic  fossre. 
The  color  of  the  mucous  membrane,  as  seen  in  the  laryngeal 
image,  varies  from  the  pearly  whiteness  of  the  vocal  cords  to 
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the  reddish  yellow  of  the  epiglottis  and  the  pink  red  seen  in 
other  localities.  There  is  also  considerable  variations  of 
color,  within  the  limits  of  health,  in  different  individuals,  and 
even  in  the  same  individual  under  different  conditions.  As 
seen  by  artificial  light  it  is  always  redder  in  color  than  when 
seen  by  means  of  direct  sunlight. 

AutoBcopy  of  the  larynx  and  trachea  is  a  name  given  by  its 
discoverer,  Kirstein  of  Herlin,  to  a  method  of  direct  inspec- 
tion of  the  living  larj-nx  and  trachea  by  means  of  a  special 
tongue-depressor  (Fig.  16),  by  which  the  tongue  can    be 
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drawn  forward  as  well  as  pushed  downward,  as  shown  in 
Fig.  17. 

The  patient  should  bend  the  upper  part  of  his  body 
slightly  forward,  as  shown  in  Fig.  18.  For  purposes  of 
examination  it  is  sometimes  desirable  that  the  patient  remove 
his  collar,  especially  if  it  be  tight  fitting.  False  teeth  should 
always  be  removed.  The  observer  stands  in  front  of  the 
patient,  who  is  seated,  and  throws  light  from  the  reflector 
into  the  patient's  open  mouth.  The  tongue-depressor  is 
grasped  in  the  left  hand  in  such  a  manner  that  its  tip  catches 


in  the  groove  between  the  tongue  and  epiglottis,  being 
*ul  not  to  rest  the  tongue-depressor  on  the  anterior  por- 
ions  of  the  tongue.  The  base  f>f  the  tongue  is  now  drawn 
tevenly  and  steadily  downward  and  forward  as  far  as  possible 
without  exercising  any  force.  If  these  maneuvers  are  suc- 
cessful, the  arytenoids  are  first  brought  into  view  and,  finally, 
the  whole  interior  of  the  larynx  and  a  portion  of  the  pos- 
ter wall  of  the  trachea.     In  this  respect  the  method  con- 


i 


32       DISEASES   OF  THE   A'OSE,    THROAT,   AND  EAR 

trasts  with  the  use  of  a  laryngeal  mirror,  in  which,  if  the 
trachea  is  seen  at  all,  it  is  a  portion  of  its  anterior  wall. 

Even  in  the  hands  of  an  expert,  autoscopy,  as  described 
by  Kirstcin,  yields  satisfactory  results  in  only  a  compara- 
tively few  adults  and  seldom  in  children.      However,  the 


student  should  practise  the  method  until  hu  becomes  expert, 
and  should  bo  careful  to  exercise  sufficient  discretion  and 
Ejcntleness  to  rarely  if  ever  cause  pain.  Kirstcin  states: 
"The  autoscoj)e  is  an  in-itniment  in  usinu;  which  the  phys- 
ician can  hurt<~crr  patient,  but  .should  hurt  none." 
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Advantages  of  Autoscopy  of  Larynx  and  Trachea. — For 
purposes  of  examination  autoscopy  possesses  rarely  any  ad- 
vantage over  laryngoscopy,  although  j'^ielding  a  somewhat 
better  view  of  the  posterior  wall  of  the  laiynx  and  trachea ; 
but  for  those  who  have  already  familiarized  themselves  with 
the  use  of  the  mirror,  the  method  seems  more  difficult  and 
awkward.  For  the  removal  of  tumors  and  foreign  bodies 
from  the  posterior  wall  of  the  larynx  or  pharynx  the  method 
has  great  advantages,  as  straight  instruments  can  be  used 
under  the  direct  guidance  of  the  eye ;  but  the  anterior  wall 
of  the  larynx  and  even  the  posterior  surface  of  the  epiglottis 
is  rarely  brought  into  view  as  well  by  autoscopy  as  by  the 
use  of  a  mirror.  Fig.  19  shows  the  instruments  that  have 
been  employed  in  autoscopy  for  the  removal  of  tumors, 
foreign  bodies,  etc.,  from  the  larynx. 

RHINOSCOPY 

Bbinoscopy  is  the  art  of  inspecting  the  nasal  cavities,  and 
may  be  divided  into  anterior  and  posterior  rhinoscopy. 
Anterior  rhinoscopy  is  the  inspection  of  the  anterior  nares 
through  the  nostrils,  and  posterior  rhinoscopy  is  the  inspec- 
tion of  the  vault  of  the  pharynx  and  of  the  posterior  nares 
from  behind. 

The  word  nares  should  be  applied  solely  to  the  anterior 
and  posterior  openings  of  the  nasal  cavities.  The  posterior 
openings  are  sometimes  called  the  choancc. 

The  postnasal  space  or  nasopharynx  is  the  cavity  bounded 
in  front  by  the  posterior  nares  or  choanae,  above  by  the 
vault  of  the  pharynx,  behind  by  the  pharyngeal  wall,  and 
below  by  the  soft  palate.  Is  is  frequently  termed  the 
fiasopharyjtx. 

Technic  of  Bbinoscopy. — The  simplest  method  of  inspec- 
tion is  to  raise  the  tip  of  the  nose  with  a  finger,  and  draw 
the  ala  away  from  the  septum  by  means  of  a  bent  probe. 
If  now  the  patient's  head  is  tilted  somewhat  backward,  so 
that  a  strong  light  from  a  window  or  other  source  of  illumina- 
tion can  enter  the  dilated  nostril,  the  nasal  cavity  will  be 
illuminated  for  a  considerable  distance,  and  the  condition  of 
its  lining  mucous  membrane  may  be  inspected.     This  was 
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the  method  commonly  employed  previous  to  the  invention 
of  the  forehead  reflector.  The  opening  of  the  nostril  may, 
however,  be  effected  more  conveniently  bj'  means  of  an 
instrument  called  a  nasal  speculum,  of  which  there  are  a 
great  variety  for  sale  in  the  instrument  stores.  Of  these 
one  of  the  most  popular  is  Myles'  speculum  (Fig.  20).  It 
has  the  advantage  that  its  solid 
blades  push  the  hairs  of  the  vesti- 
bule to  one  side  so  that  they  do 
not  interfere  with  the  view.  It  is 
"  self  retaining  "  to  a  considerable 
extent,  which  is  a  decided  advan- 
tage. It  is  not  self  retaining. 
however,  to  anywhere  near  the 
same  degree  as  the  instrument 
shown  in  Fig.  21,  which  in  most 
noses  cannot  be  displaced  by 
facial  contortions  of  the  patient. 
'^"'■"picuw  """'  He  has  to  use  his  hand  in  order  to 

remove  it  from  his  nose.  It  is 
sometimes  necessary,  however,  to  snip  away  the  vibrissa 
before  an  operation  in  order  to  obtain  a  better  view  of  the 
interior  of  the  nose.  This  occupies  but  a  moment  and  is  a 
matter  of  little  consequence. 


The  idea  of  devising  a  speculum  was  given  the  author  by 
Dr.  I-.  L.  Palmer  of  Toronto,  who.  while  visiting  Philadel- 
phia, showed  an  eye  speculum  which  he  had  bent  in  such  a 
manner  as  to  serve  an  admirable  purpose  as  a  na.sa!  speculum. 
Two  sizes  of  the  instrument  should  be  at  hand,  and  the 
spring  of  the  instrument  should  be  adjusted  by  bending 
until  it  does  not  cause  sufficient  pressure  to  occasion  the 
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patient  pain  or  annoyance.  The  instrument  is  introduced 
by  directing  its  blades  along  the  floor  of  the  nose  until  they 
have  nearly  disappeared  within  the  nasal  chamber,  when  the 
instrument  is  turned  upward  until  it  assumes  the  position 
shown  in  Fig.  22.  It  is  probably  the  best  "  operation  spec- 
ulum," Allen's  speculum  or  that  of  Mylcs  is  better  for 
inspecting  the  nasal  fossa;. 

Most  nasal  specula  tend  to  expose  the  parts  in  a  dis- 
torted condition,  and  thus  deceive  the  observer  as  to  the 
amount  of  breathing  space  that  exists  in  the  anterior  nares, 
H  irrison  Allen's  hard-rubber  nasal  specula,  as  they  do  not 


dilate  the  nostrils  so  widely,  enable  the  observer  to  judge 
I  of  the  amount  of  obstruction  to  nasal  respiration  produced 
I  by  a  deviated  septum  or  anterior  hypertrophy  much  more 
accurately  than   he  could  do  with  a  dilator;  and  a  nest  of 
these  instruments  should  always  be  at  hand  to  be  used  in 
\  such  examinations   (Fig.  23).      When  using  a  nasal  spec- 
ulum the  instrument  and  patient's  head  should  be  moved  in 
I  such  a  way  that  the  diflerent  parts  of  the  interior  of  the 
I  nose  arc  successively  brought   into  view.     Any  secretions 
I  that   obstruct  the  view  should  be  removed  by  means  of 
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the  atomizer  or  forceps,  or  wiped  away  with  cotton  wrapped 
on  the  end  of  an  applicator ;  and  any  change  in  the  bulk 
of  the  parts  should  be  tested  with  tJie  probe,  in  order  to 
detemiine  its  density.  If  an  anterior  hypertrophy  obstructs 
the  view  of  deeper  structures,  cocain  solution  should  be 
applied  to  reduce  its  size  and  allow  light  to  penetrate  into 
the  deeper  parts  of  the  interior  of  the  nose. 

The  first  structure  brought  into  view  by  anterior  rhinos- 
copy is  the  vestibule,  in  which  are  seen  a  number  of  coarse 
hairs  called  vibriss^e,  while  a  fold  of  skin  or  mucous  mem- 
brane lies  between  the  vestibule  and  the  inferior  meatus. 
To  the  inner  side  is  the  septum  and  to  the  outer  side  the 
inferior  turbinated  bone,  forming  the  roof  of  the  inferior 
meatus.  Above  the  inferior  turbinated  bone  is  the  middle 
meatus,  roofed  in  above,  except  for  the  olfactory  slit,  by 
tlie  middle  turbinated  bone.  Through  the  olfactory  slit  in 
some  individuals  a  portion  of  the  superior  turbinated  bone 
may  be  seen. 
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Posterior  rUnoscopy  is  to  all  intents  and  purposes  the  same 
process  a^  larj-ngoscopy,  except  that  a  smaller  mirror  must 
generally  be  used,  the  reflecting  face  of  which  is  turned 
upward  instead  of  downward-  The  tongue,  also,  instead  of 
being  drawn  forward  with  a  napkin,  is  held  down  by  means 
of  a  tongue-depressor.  Tlie  relative  position  of  patient  and 
observer  is  tlie  same  as  in  lar\'ngoscopy,  except  that  the 
patient's  head  is  not  bent  backwairl.  but  is  cither  licld  per 
pendicularly  or  is  inclined  slightly  forward.  The  rhinoscopic 
mirror,  having  been  warmed,  should  be  introduced  into  the 
pharvTigeal  cavity  behind  the  velum  palati,  and  so  placed  as 
to  reflect  the  light  upward  and  forward  into  the  \'ault  of  the 
phat^-nx  and  into  the  posterior  narcs  {Fig.  24).     For  this 
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purpose  a  No,  i,  o,  OO  mirror  is  generally  most  useful,  but 
a  larger  mirror  can  sometiiiies  be  used  to  advantage,  and 
should  always  be  employed  when  the  space  between  the 
palate  and  pharj-nx  is  sufficient  to  permit  it.  Posterior 
rhinoscopy  is  much  more  difficult  than  laryngoscopy;  but, 
except  in  the  case  of  young  children,  patience  and  dexterity 
will  almost  always  enable  the  observer  to  obtain  a  glimpse 
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of  the  various  parts  of  the  posterior  nares  and  vault  of  the 
pharynx  without  the  use  of  accessory  instruments.  When 
disease  ofthesestructures  exists  or  posterior  hypertrophies  or 
other  neoplasms  are  present,  the  examination  is  usually  easy 
because  of  their  interference  with  the  motion  of  the  palate 
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and  the  relatively  wider  space  between  the  palate  and  pos- 
terior pharyngeal  wall. 

Obstacles  to  Posterior  Rhinoscopy. — In  many  cases  the 
palate  will  rise  forcibly  as  soon  as  the  mirror  has  been  intro- 
duced, thus  completely  shutting  off  the  view  of  the  parts 
above.  This  difficulty  can  often  be  overcome  by  requesting 
the  patient  to  breathe  through  his  nose,  or  emit  a  nasal 
sound  like  that  of  the  French  letter  «,  or  say  "One."  Some 
operators  ask  their  patients  to  "  smell,"  that  is,  to  draw  the 
breath  inward  forcibly  through  the  nose  as  if  endeavoring 
to  perceive  an  odor. 

The  observer  should  in  all  cases  avoid  touching  the  back 
of  the  tongue  or  pharyngeal  wall,  as  otherwise  gagging  and 
retching  immediately  occur,  and  further  examination  is 
rendered  futile. 

Occasionally  a  palate  retractor  will  be  convenient.  Prob- 
ably the  best  of  these  instruments  is  that  of  White  (Fig. 
25).     The  wire  hook  of  the  instrument  is  passed  behind  the 


(L. 


'^.^^ — n  ^d 


soft  palate,  and  by  pulling  the  stem  gently  outward  the  uvula 
and  palate  are  pulled  into  the  desired  position  and  held  for- 
ward by  the  pressure  of  the  wire  loops,  which  are  slid  along 
the  stem  until  they  rest  within  the  nose. 

Posterior  Rhinoscopic  luiagf. — Except  in  cases  of  cleft 
palate,  it  is  impossible  to  obtain  a  complete  posterior  rhino- 
scopic image,  such  as  is  shown  in  Fig.  26,  but  by  varying  the 
position  of  the  mirror,  the  different  parts  may  be  brought 
into  view  and  studied  one  after  the  other.  Usually  the 
first  object  seen  is  a  triangular  plate,  with  its  apex  down- 
ward— the  posterior  margin  of  the  nasal  septum.  Above  it 
is  a  mass  of  glandular  tissue  called  the  pharyngeal  tonsil, 
while  at  each  side  lower  down  are  the  crater-like  orifices  of 
the   Eustachian    tube.     In    front    of  these,  and    projecting 
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toward  the  septum  are  the  postenor  aspects  of  the  tur- 
binated bones  The  middle  turbinated  bone  is  usually  first 
brought  into  Mtw  m  1  i  ikK  ih  ijm  <  mime  of  the  superior 
turbinated  bone  m  n  1       n  n  i    m  1)    I  iLio\e  and  in  front  of 


it.  Below  the  middle  turbinated  bone  the  upper  part  of  the 
inferior  turbinated  bone  is  readily  perceived ;  but  to  see  the 
lower  part  of  this  structure  and  the  floor  of  the  nose  requires 
considerable  practise  in  the  use  of  the  rhinoscopic  mirror. 


OTOSCOPY 

Otoscopy  is  the  art  of  inspecting  the  visible  parts  of  the 
ear.  Ordinarily  these  parts  arc  theauricle,  the  external  audi- 
tory meatus,  and  the  outer  surface  of  the  membrana  tympani. 
Deeper  portions  of  the  ear  are.  however,  visible  when  the 
overlying  structures  are  destroyed  by  disease  or  are  removed 
during  an  operation.  Generally  the  dim  outlines  of  the 
malleO'incudal  joint  can  be  seen  through  a  normal  or  atro- 
phied drum-head,  and  occasionally  the  chorda  tympani  nerve 
and  other  structures. 

The  name  otoscope  is  often  applied  to  an  instrument  con- 
sisting of  a  hollow  cylinder  to  one  end  of  which  car  specula 
of  various  sizes  may  be  adjusted  (Fig.  27).    The  side  of  the 
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cylinder  is  fenestrated  for  the  admission  of  light,  which,  when 
the  instrument  is  in  use,  falls  upon  a  perforated  mirror  set 
at  such  an  angle  witliin  the  cylinder  that  tlie  light  is  reflected 
from  it  through  the  speculum  into  the  ear.  The  observer 
examines  the  condition  of  the  parts  by  looking  through  the 
perforation  in  the  mirror.  An  eye-piece  containing  a  lens 
is  adjusted  to  the  proximal  end  of  the  cylinder  to  enable  the 
observer  to  obtain  a  magnified  image  of  the  membrana  tym- 
pani.  This  instrument  has  been  modified  by  the  addition  of 
miniature  electric- light  bulbs  and  in  various  other  ways. 
Although  an  excellent  view  of  the  membrana  tympani  can 
be  obtained  by  means  of  this  instrument,  it  has  falleo  into 
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comparative  disuse,  modem  otoscopy  being  generally  accom- 
plished by  means  of  a  reflector  and  an  ear  speculum. 

Otoscopic  Reflector. — The  reflector  generally  used  to  illu- 
minate the  auditory  canal  and  its  fundus  is  the  same  as  that 
employed  in  laryngoscopy  and  rhinoscopy  (Fig.  2). 

The  specula  nsed  in  otoscopy  arc  funnel-shaped  instruments 
constructed  of  hard  rubber  or  metal.  Different  forms  are  sold 
under  the  names  of  Wild's.  Gruber's,  Toynbee's,  Boucheron's, 
Kramer's,  and  Tolitzer's  specula.  Gruber's  specula  (Fig.  28) 
are  probably  the  best  for  ordinary  purposes  of  otoscopy, 
because  a  transverse  section  of  their  calibre  at  right  angles 
to  their  long  axes  more  nearly  corresponds  with  a  similar 


J 


OTOSCOPY 


41 


section  of  tlie  external  auditory  meatus.  Hoi 
Boucheron's  specula  (Fig.  29)  are  better  adapted  for  use 
during  an  operation  upon  the  middle  ear,  and  with  many 
otologists  arc  favorite  specula  (or  purposes  of  inspection 
and  treatment,  because  tJieir  wide  proximal  rims  afford 
greater  space  for  the  manipulation  of  instruments,  and  3 
firmer  grasp  to  the  thumb  and  fingers  when  the  instniment 
is  held  within  the  auditory  canaL  Ear  specula  are  usually 
sold  in  "nests"  of  three  or  four  sizes  fitting  into  a  case. 
Those  constructed  of  hard  rubber  are  easily  broken,  and 
tliose  manufactured  of  German  silver  and  nickel  plated  are 
necessarily  thicker   than  is    desirable;  a    thin,  solid-silver 


speculum,  aside  from  its  oxpensivencss,  being  the  preferable 
instrument. 

Relative  Positions  of  Patient  and  Observer  in  Otoscopr  Con- 
ducted with  the  Beflector  and  Speculum. — The  patient  and 
obscr\'er  may  both  stand  in  front  of  a  window  or  the  source 
of  artificial  light,  or  both  may  be  seated  upon  piano  stools 

ISO  adjusted  that  the  eye  of  the  observer  and  the  ear  of  the 
patient  are  in  the  same  horizontal  plane.  The  ear  to  be 
examined  should  be  directed  toward  the  observer,  and  the 
patient's  face  turned  .somewhat  away  from  him,  because  the 
auditory  canal  generally  extends  in  a  direction  inward,  for- 
ward, and  somewhat  downward.  If  the  reflector  is  worn 
tipon  the  forehead,  the  source  of  light  should  be  above  or 
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to  one  side  of  the  patient's  head,  and  so  placed  as  to  throw 
the  auricle  into  the  shadow.  The  light  concentrator,  with 
reflector,  shown  in  Fig.  4,  may  be  used  for  otoscopj%  the 
reflector  so  adjusted  between  the  observer  and  patient  that 
it  will  illuminate  the  fundus  of  the  auditory  canal. 

To  introduce  the  specoliim  the  observer  should  first  direct 
the  light  from  the  reflector  upon  the  orifice  of  the  meatus, 
and  then  straighten  the  auditory  canal  by  gently  drawing 
the  auricle  upward,  backward,  and  slightly  outward,  at  the 
same  time  endeavoring  to  see  the  drum-head  without  the 
use  of  a  speculum.  In  many  instances  this  can  be  accom- 
plished satisfactorily,  especially  in  negroes,  in  whom  the 
canal  is  usually  straight  ^nd  large.  Under  such  circum- 
stances _  the  observer  should  not  be  in  haste  to  introduce 
the  speculum,  as  it  may  dislodge  and  push  into  the  field  of 
view  a  flake  of  wax  or  epithelium,  which  will  greatly  inter- 
fere with  a  distinct  view  of  the  membrana  tynipani.  The 
auditory  canal  having  been  straightened  in  the  manner  de- 
scribed and  the  parts  being  fully  illuminated,  the  speculum 
is  held  by  its  rim  with  the  thumb  and  finger  and  gently 
introduced  wth  a  slight  rotary  motion  into  the  auditory 
canal,  in  such  a  manner  that  its  long  axis  exactly  corre- 
sponds with  that  of  the  canal.  The  greatest  care  should 
be  exercised  in  introducing  the  speculum  not  to  use  it  as  a 
lever  in  such  a  manner  as  to  bring  its  sharp  edge  in  contact 
with  the  wall  of  tiic  canal  and  cause  pain ;  obstruction  to 
the  progress  of  the  speculum  being  overcome  by  moving 
the  whole  instrument  in  a  direction  opposite  to  that  in  which 
the  obstruction  is  felt  until  the  membrana  is  brought  into 
view,  when  the  speculum  may,  if  necessary,  be  retained  in 
position  by  grasping  it  ancJ  the  auricle  in  the  manner  shown 
in  Fig.  30. 

Obstacles  to  Otoscopr. — The  chief  obstacle  to  the  beginner 
is  caused  by  so  misdirecting  the  long  axis  of  the  ear  spec- 
ulum that  it  does  not  correspond  with  the  long  axis  of  the 
auditory  canal,  so  that  a  portion  of  the  auditory  canal  is 
brought  into  view  or  only  a  portion  of  the  membrana  is 
seen.  Under  such  circumstances  the  end  of  the  speculum 
within  the  ear  should  be  moved  about  until  a  satisfactory 
view  of  the  drum-head   has  been  obtained.     Generally  it 
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Blrill  be  found  that  the  cause  of  failure  has  been   that  the 
1  axis  of  the  speculum  has  been   directed  too  far  backward 

and  upward. 

Another  cause  of  difficulty  is  excessive  sensibility  of  the 

auditory  canal  or  swelling  of  its  walls,  the  result  of  diffuse 


iinflammation.  Sometimes  a  satisfactory  view  of  its  deeper 
parts  can  be  obtained  under  such  circumstances  by  gentle 
and  persistent  effort,  a  small  speculum  being  used  to  dilate 
the  auditory  canal. 

Siegle's  pneumatic  speculum  (Fig.  3 1 }  is  an  air-tight  chamber 

to  which  specula  of  various  sizes  can  be  attached  by  means 

of  a  screw-joint.     The  side  of  the  air-tight  chamber  carries 

a  perforated    knob,  over  which   is   slipped   a   rubber  tube 

'  irminating  in  a  rubber  bulb.     The  proximal  end  of  the 

istrumentis  glazed  eitherwith  plane  glass  orwith  a  convex 

set  at  an  angle  of  45  degrees  with  the  long  axis  of  the 

itrument.     When  the  instrument  is  in  position  within  the 

lUditory   canal,  t!ie  surgeon  is  enabled   to  judge   of   the 

lobility  of  the  whole  or  of  a  part  of  the  membrana  tympani 

observing  its  movements  during  condensation  and  rare- 
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faction  of  the  air  in  the  auditory  canal  brought  about 
by  the  action  of  the  surgeon's  hand  upon  the  rubber  bulb. 
Before  using  the  instrument  it  is  well  to  slip  a  short  piece 
of  wet  rubber  tubing  over  the  end  of  the  speculum  to 
ensure  its  fitting  into  the  auditory  canal  as  nearly  air  tight 


as  possible.  When  the  Eustachian  tube  is  impemous  to 
air  the  pneumatic  speculum  furnishes  the  only  means  of 
determining  the  mobility  of  a  part  or  the  whole  of  the 
membrana  tympani. 

Instead  of  using  a  rubber  bulb  to  produce  rarefaction 
and  condensation  of  the  air  in  the  auditory  canal,  a  piston- 
syriiig^c  may  be  employed  or  the  masseur 
of  Dclslancltc.  This  instrument  (Fig.  32) 
has  a  spring  inside  the  barrel  by  which  the 
piston  is  forced  outward.  By  means  of  a 
screw  the  length  of  the  movements  of  the 
piston  and  hence  the  degree  of  rarefaction 
and  condensation  of  air  in  the  auditory 
canal  can  be  modified  to  suit  individual 
cases.  The  masseur  of  Delstanche  is  a 
useful  instrument,  but  probably  of  no  more 
''"^'  Si^aSiT'"  "'  pi'ac'ical  utility  than  the  simple  rubber 
bulb  when  employed  by  a  judicious  opera- 
tor, for  it  should  be  borne  in  mind  that  it  is  entirely  pos-  ■ 
sible  to  rupture  some  membrana  tympani  by  too  vigorous 
use  of  aural  massage. 
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The  laryngeal  Bound  consists   of  a  piece  oC  silver  wire, 

Irounded   at   one   end  and  inserted  in  a  universal  handle 

WFig.  s).     It  should  bo  sufficiently  long  to  reach  the  anterior 

^  angle  of  the  glottis  without  bringing  the  fingers  holding  the 

handle  into  the  patient's  mouth,  and  thus  obstructing  the 

view,  and  sufficiently  firm  to  resist  a  considerable  amount 

of  pressure  without  bending. 

tThe  cotton  applicator  consists  of  a  piece  of  aluminum  or, 
better,  copper  or  iron  wire  of  about  the  same  size  and 
length  as  the  laryngeal  probe,  with  roughened  ends ;  so 
that  a  piece  of  absorbent  cotton  can  be  tightly  wrapped 
around  one  end  without  fear  of  its  becoming  loose.  This 
tuft  of  absorbent  cotton  will  carry  enough  solution  for  any 
Implication  within  the  laryngeal  or  postnasal  cavities.      For 
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applications  to  the  nasal  cavities  smaller  instruments  are 
desirable,  and  Allen's  applicator  (Fig.  34)  is  better  adapted 
for  this  purpose.  Allen's  probe  (Fig.  35)  consists  of  a 
conic  piece  of  soft,  malleable  steel  wire  fitted  into  an 
aluminum  handle.  It  is  extremely  light  and  delicate,  and 
may  be  used  either  for  the  nose  or  for  the  ear.  When 
used  as  a  probe,  a  few  fibers  of  absorbent  cotton  are 
wrapped  about  its  tip,  in  order  to  cover  its  sharp  extremity. 
The  tip  of  the  instrument  can  be  bent  into  the  form  of  a 
hook  to  bring  forward  nasal  polypi  or  ascertain  their  place 


Fig.  34. — Allen's  nasal  applicator. 

of  origin,  the  thickness  of  their  pedicle,  etc.,  or  to  probe 
the  attic  of  the  tympanum.  The  presence  of  exposed  bone 
is  readily  detected  by  the  spicules  catching  in  the  cotton 
fibers  and  imparting  a  characteristic  resistance.  It  also 
may  be  used  for  the  application  of  chromic  acid  and  other 
caustics,  which  are  either  fused  upon  the  tip  of  the  probe, 
or  the  coarsely  powdered  particles  of  the  caustic  may  be 
entangled  in  a  few  fibers  of  moist  cotton  wrapped  about  the 
tip,  and  thus  safely  conveyed  to  the  location  within  the 
nose  where  the  cauterization  is  to  be  made. 


Fig.  35. — Allen's  probe. 


The  Atomizer. — In  most  forms  of  throat  and  nasal  disease 
sprays  are  extremely  useful,  not  only  to  cleanse  the  parts 
and  remove  accumulated  secretions,  but  also  as  a  means  of 
spreading  medicated  solutions  over  a  large  surface.  For 
laryngeal  and  postnasal  use  and  as  an  atomizer,  to  fit  into 
the  rhinologic  instrument  bag  for  use  in  treating  patients  at 
their  homes,  the  DeVilbiss  atomizers  are  probably  the  best, 
as  they  throw  a  fine  spray  either  upward  or  downward  or 
straight  forward.  The  "  Magic  atomizers  "  are,  however, 
preferable  for  washing  out  the  anterior  nasal  cavities,  and  as 
a  "  prescription  "  atomizer  for  patients'  use. 
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H  The  air-current  necessary  to  produce  the  spray  from 
^K  atomizers  may  be  supplied  either  by  a  rubber  hand-bulb  or 
^K  an  air-compressing  apparatus. 

H      In  spraying  the  nose,  pharynx,  or  larynx  with  a  hand 
ff  atomizer,  the  bottle  of  the  instrument  should   be  grasped 
between  the  thumb  and  first  finger  of  the  right  hand  with 
the   rubber  bulb   in   the   hollow  of  the   hand.     The   rub- 
ber bulb  can  then  be  pressed  by  the  three  remaining  fingers 
_    with  sufficient  force  and  rupidity  to  give  a  continuous  spray. 
■  This  method  of  employing  the  atomizer  leaves  the  left  hand 
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free  to  elevate  the  tip  of  the  nose  or  manipulate  a  tongue- 
depressor.  In  sprayintj  the  nasal  cavities  the  tip  of  the  nose 
should  be  elevated  with  the  finger  and  thumb  of  the  left 
hand,  and  the  end  of  the  atomizer  should  rest  against  cither 
the  thumb  or  finger  of  the  operator,  and  not  the  rim  of  the 
patient's  nose.  The  use  of  this  method  will  prevent  the 
necessity  of  sterilizing  the  end  of  the  atomizer  tubes  each 
time  ihey  are  used  upon  a  patient. 

Because  secretions  tend  to  gravitate  toward  the  floor  of 
the  nose,  especial  attention  should  be  directed  toward  the 
inferior  meatus  in  washing  out  the  interior  of  the  nose.  It 
is  a  good  plan  to  tip  the  head  of  the  patient  slightly  back- 
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ward  and  direct  the  spray  from  the  atomizer  somewhat  down- 
ward, tliat  is,  in  a  direction  toward  the  lobe  of  the  ear.  Under 
such  circumstances  the  nasal  secretions  that  have  accumu- 
lated on  the  floor  of  the  nose  are  readily  washed  into  the 
pharynx  and  are  hawked  down  and  expectorated.  The 
stream  of  the  atomizer  can  then  be  directed  to  any  por- 
tion of  the  upper  part  of  the  nose  which,  on  inspection, 
appears  covered  by  semi-inspissated  secretions. 

For  washing  out  the  pmlnasnl  sfiacc  an  atomizer  throw- 
ing a  spray  straight  forward  through  the  nose  is  generally 


sufficient;  but  in  cases  where  partially  dried  and  glue-Iike 
secretions  are  very  adherent,  the  atomizer  with  a  tip  turned 
upward  answers  a  useful  purpose  (Fig.  37).  The  atomizer's 
tubes  are  introduced  through  the  mouth  behind  the  soft 
palate,  and  the  patient's  head  is  bent  forward  over  a  bowl. 
The  spray  from  the  atomizer  should  be  very  coarse  and 
applied  with  con.siderable  force.  Under  such  circumstances 
a  .stream  of  fluid  and  mucus  flows  from  the  anterior  nares 
into  the  bowl,  or  the  masses  of  glue-like  mucus  adhering 
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to  the  pharynx   are   dislodged    by  the  coarse   spray,  and 
afterward  hawked  down  and  expectorated. 

However,  such  masses  of  mucus  are  more  readily  re- 
moved from  the  pharynx  by  means  of  solid  streams  of  fluid 
than  by  the  coarsest  spray  from  an  atomizer.     Therefore 


:the  syringes  (Fig.  38,  i  or  r,  with  postnasal  tip  i)  for  cleans- 
ing the  nasopharynx  generally  a  re  more  useful  instruments. 
The  tip  is  introduced  behind  the  palate,  the  patient  then 
leans  forward  over  a  bowl.  The  streams  or  stream  of  fluid 
is  thrown  with  su^cie)^t  fpcce  into  the .  postnasal  spaec  to 
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dislodge  the  masses  of  mucus  from  the  pharynx,  and  wash 
them  forward  through  the  nose  into  tiic  bowl. 

When  an  atomizer  is  prescribed  for  a  patient's  use  at  home, 
the  object  that  the  surgeon  wishes  to  accomplish  should  be 
carefully  explained  to  the  patient  and  he  should  be  instructed 
in  the  use  of  the  atomizer  and  also  how  to  keep  the  instru- 
ment in  good  order.  If  this  is  not  done,  the  patient's  use 
of  the  atomizer  at  home  will  amount  to  practically  nothing. 
For  example,  if  an  atomizer  and  a  detergent  spray,  such 
as  Dobell's  solution,  is  prescribed  with  the  main  object  of 
cleansing  the  nose,  the  patient  should  throw  his  head  back 
and  point  the  beak  of  the  atontizer  downward  (not  upward), 
so  that  the  main  force  of  the  spray  will  be  directed  along 
the  floor  of  the  nose  into  the  nasopharynx.  It  should  be 
demonstrated  to  the  patient  so  that  he  thoroughly  under- 
stands that  if  while  he  is  using  the  atomizer  he  breathes 
gently  through  his  nose  the  spray  will  pass  downward 
behind  the  rela.ted  palate  into  his  mouth  and  can  be  expec- 
torated. That,  on  the  contrary,  if  he  holds  his  breath,  the 
fluid  will  be  retained  in  the  nasopharynx  upon  the  contracted 
palate  and  will  run  out  of  his  nose  as  soon  as  his  head  is 
lowered,  with  the  result  that  the  nasopharynx  is  not  as 
efficiently  cleansed  as  would  otherwise  be  the  case. 

The  interior  of  the  nasal  cavities  can  be  cleansed  as  thor- 
oughly by  means  of  a  hand  atomizer  as  by  means  of  an 
atomizer  whose  spray  results  from  the  u.se  of  the  most 
expensive  of  air-compressing  apparatus;  but  the  latter  are 
convenient,  and  where  a  large  number  of  patients  arc  to  be 
treated  save  the  surgeon's  hand  the  fatigue  that  would 
result  from  long-continued  use  of  the  hand  atomizer. 

There  are  a  lai^e  variety  o^  air  compressors  for  sale  in  the 
instrument  stores,  and  it  is  difficult  to  state  which  one  is  the 
most  practical  and  useful.  Fig.  39  shows  a  fairly  good 
apparatus  for  "  use  when  the  amount  of  compressed  air 
required  is  by  no  means  great. 

However,  the  most  satisfactory  apparatus  for  furnishing 
compressed  air  is  a  water  air-pump,  such  as  is  used  by 
saloon-keepers  for  forcing  beer  and  ale  from  the  barrels  in 
the  cellar  into  the  faucets  in  the  bar-room.  The  water-pump 
is  attached  tp  a,  wa.taripi[E  in  ^uch  a^mai^er  that  water  may 
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run  through  it  and  flow  into  the  waste-pipe  or  sewer.  It  is 
automatic  and  continues  in  operation  until  the  air-pressure 
in  the  receiver  equals  that  of  the  water  in  the  supply  pipe. 
The  Buck  Eye  and  some  other  pumps  furnish  an  air-pressure 
double  that  of  the  water  in  the  supply  pipes,  but  arc  pro- 
portionately slow  in  their  action.    The  Champion  and  Little 


Wonder  (Fig.  40)  pumps  are  rapid  and  effective  instruments 
for  furnishing  practically  an  unlimited  supply  of  compressed 
air  at  the  same  pressure  as  the  water  in  the  supply  pipe.s. 

As  an  air  receiver,  when  one  of  these  pumps  is  used,  an 
ornamented  copper  cylinder  maybe  placed  in  the  surgeon's 
office;  but  nothing  answers  the  purpose  better  than  an 
ordinary  galvaniited  wrought-iron cylinder  or"  boiler,"  such 
as  is  found  in  most  American  kitchens,  as  a  reservoir 
for  hot  water  as  a  part  of  the  so-called  "circulating 
boiler"  apparatus  for  supplying  hot  water  for  domestic  pur- 


[ 
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poses.  The  water  air-pump  may  be  attached  to  the  water 
pipes  underneath  the  sink  in  the  physician's  office,  and  the 
air  receiver  placed  down  cellar,  or  both  pump  and  air 
receiver  may  be  placed  in  the  cellar  should  the  plumbing 
permit  of  such  an  arrangement.  Whatever  the  position  of 
the  air  receiver,  a  pipe  or  tube  should  lead  from  it  to  a  stop- 


w.— The  Ullk  Wondrr 


cock  upon  the  wall,  immediately  at  the  side  of  nr  beneath 
the  adjustable  gas  bracket(Fig.  41).  Attached  to  the  stop- 
cock there  should  be  a  rubber  tube  three  or  four  feet  in 
length,  terminating  in  an  automatic  cut-off  ( Fig.  42).  When 
compressed  air  is  used  for  other  purposes  than  supplying  an 
air-cnrrent  for  atomizers,  the  pipe  from  the  air  receiver  should 


'^m^rm. 


terminate  in  a  bracket  of  stopcocks  from  which  rubber  tubes 
lead  to  the  nebulizer,  the  aural  masseur,  etc.  The  automatic 
cut-off  is  an  instrument  by  which  compressed  air  is  con- 
veniently supplied  to  an  atomizer.  The  end  of  the  instru- 
ment (fl)  is  attached  to  the  rubber  tubing  of  the  compressed- 
air  apparatus,  and  the  nozzle  {b)  of  the  instrument  inserted 
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into  the  hole  in  the  nipple  of  the  atomizer,  from  which  the 
hand-bulb  previously  has  been  removed,  and  by  pressing 
down  the  lever  (i-)  a  current  of  compressed  air  is  forced 
through  the  atomizer  in  the  same  manner  as  if  a  rubber 
hand-bulb  were  used.  The  current  of  air  ceases  as  soon  as 
the  lever  is  released.  In  using  the  automatic  cut-off,  the 
atomizer  is  held  in  the  right  hand 
and  the  lever  of  the  automatic 
cut-off  pressed  downward  by  th« 
thumb. 

Sinks. — A  most  convenient  ad- 
junct to  a  la ryngo legist's  office 
is  a  sink.  It  should  be  supplied 
with  hot  and  cold  water.  There 
have  been  a  number  of  sinks 
manufactured  for  the  use  of  phys- 
icians and  hospitals.  The  best  of 
these  are  constructed  of  white  Fig,  ii.—itorktrs  aniomaik  cut-off. 
enameled  iron,  and  the  flow  from 

the  spigot  is  controlled  by  foot  levers.  This  arrangement 
prevents  the  necessity  of  turning  off  the  water  with  the 
hands  after  they  are  washed. 

A  swinging  spUtoon  may  be  attached  to  the  sink  or  wall 
in  such  a  manner  that  it  can  be  swung  out  of  sight  when 
not  in  use.  A  water  spittoon  sucli  as  is  employed  by  dentists 
is  not  more  convenient  but  certainly  looks  better  than  even 
the  most  ornamental  receptacle  for  expectorations,  and 
although  bulky  adds  somewhat  to  the  appearance  of  care 
and  neatness  about  the  office. 

Pynclion's  c&fainet  (Fig.  43).  for  instruments,  linen,  etc.,  is  a 
convenient  office  accessory.  It  is  provided  with  iS  drawers 
ofdifferent  sizes  (each  partitioned  to  accommod;ite  regular  and 
S]K;cial  instruments)  and  compartments  for  clean  and  soiled 
linen,  that  for  the  latter  having  ventilators  in  both  front  and 
back.  The  clean  linen  compartment  has  a  glass  shelf  and 
beveled  plate-glass  door.  In  addition  to  these  there  is  a 
compartment  provided  with  a  swinging  glass  tray  which, 
when  fully  drawn  out,  discloses  another  drawer. 

The  nebnlizer  (Fig.  44)  is  indispensabte  because  vapors 
will  penetrate  where  fluids  and  the  spray  from  an  atomizer 
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will  not.  These  instruments,  therefore,  are  useful  in  the  treat- 
ment of  diseases  of  the  middle  ear  and  the  accessory  cavities 
of  the  nose  and  the  smaller  bronchial  tubes. 

Nebulizers  are  manufactured  in  many  styles,  from  the 
single  nebulizer,  for  patients'  use  at  home,  to  more  elaborate 
instruments  for  office  use,  like  that  shown  in  Fig.  44,  which 
consists  of  a  number  of  nebulizers  connected  together  in 
such  a  manner  that  one  or  more  can  be  utilized  at  a  time. 
The  vapor  from  each  vaporizer  when  in  use  passes  through 


the  mixing  bottle  shown  in  the  center  of  the  cut,  and  when 
two  or  more  vaporizers  are  used  at  the  same  time  their 
combined  product  is  blended  in  the  mixing  bottle  before 
being  inhaled  by  the  patient.  A  valve  ( V,  Fig.  44),  worked 
bythe  thumb  or  finger  in  the  same  manner  as  the  automatic 
cut-off,  permits  inflation  of  the  middle  ears  and  accessory 
nasal  cavities,  and  by  rapidly  moving  this  valve  successive 
jets  of  vapor,  as  it  were,  may  be  thrown  into  these  cavities, 
massaging  the  mucous  membrane  of  the  accessory  cavities 
and  the  intratympanic  structures.      When    used   for   this 


OTOSCOPY  55 

putpose,  the  nose-piece  of  the  instrument  is  inserted  into  the 
patieiil's  nose  ami  he  is  told  to  puff  out  his  cheeks.  Puff- 
ing out  the  cheeks  causes  the  soft  palate  to  rise,  and  shuts 
off  communication  between  the  nose  and  nasopharynx  with 
the  rest  of  the  lespiratory  tract.  If  now  the  valve  V  be 
pressed  upon  by  tlie  finger,  the  nebulized  vapors  enter  the 
nose,  its  accessory  cavities,  and  the  middle  ear.  By  rapidly 
working  the  valve  V,  the  pressure  of  the  vapor  within  these 
cavities  is  alternately  increased  and  decreased  and  the 
mucous  membrane  massaged.     Excessive  pressure  within 


I  the  middle  ear  can  be  prevented  by  the  patient  stopping 
1  his  auditory  canals  with  the  finger-tips. 

I       Inliftlera  are  mostly  employed  for  the  inhalation  of  the 

I  vapors  of  a  drug  suspended  in    hot  water.     The   simplest 

'  form  of  this   instrument  is  the  bottle-inhaler,  to   be  found 

for  sale  in    most   drug-stores,     It   consists,  in  its  simplest 

form,  of  a  wide-mouthed  bottle,  through  the  cork  of  which 

two  glass  tubes  are  thrust.     One  reaches   nearly   to   the 

bottom  of  the  bottle ;  the  other  passes  simply  through  the 

L  cork,  and  is  bent  at  the  upper   extremity.     The  bottle  is 

H'filled  one-third  full  of  a  solution,  and  the  patient,  by  inhaling 
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the  fluid  and  become  impregnated  with  the  volatile  sub- 
stances in  the  fluid  tjefore  being  drawn  into  the  lungs. 
Compound  tincture  of  benzoin  (i  teaspoonfui  to  the  inhal- 
ing bottle  one-tiiird  full  of  hot  water)  is  a  domestic  remedy 
of  considerable  reputation  and  some  value  in  inflammation 
of  the  upper  respiratory  tract. 

Tte  PoTTder-blower. — Remedies  are  often  applied  to  the 
interior  of  the  nose  and  larynx  in  the  form  of  an  impal- 
pable powder.     F"or  this  purpose  the  instruments  shown  in 


Figs.  45  and  46  will  be  found  useful.  The  reservoir 
insufflators  of  DeVilbiss  and  Davidson  are  very  convenient 
instruments,  which  obviates  the  necessity  of  loading  the 
powder-blower  each  time  that  it  is  used.  However,  they 
have  the  disadvantage  of  sometimes  becoming  temporarily 


ind  at  the  next  attempt  to  use  them  discharge  a 
much  larger  quantity  of  powder  than  is  required  into  the 
patient's  air-passages.  Sometimes  a  very  large  amount  of 
powder  will  be  unexpectedly  thrown  into  a  patient's  larynx 
from  this  instrument,  causing  momentarily  great  distress  and 
severe  laryngeal  .spasm,  which,  however,  quickly  subsides  if 
the  patient  is  given  a  glass  of  water  to  drink  and  told  to  hold 
his  breath  for  a  moment.  Such  accidents  can,  however,  be 
avoided  by  care  on  the  part  of  the  operator. 
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The  Hot-air  Apparatus. — Hot  air  is  occasionally  beneficial 
ill  lliL  tri.alnient  of  diseases  of  the  upper  respiratory  tract 
and  middle  ear.  It  ;dlays  the  swelling  and  irritation  and 
decreases  the  blood -pressure.  It  is  especially  useful  in 
acute  inflammatory  diseases  of  the  accessory  sinuses  and 
middle  car,  although  the   relief  is  often  more  transient  than 
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permanent.  An  effective  method  of  application  is  the  hot 
room  of  a  Turkish  bath.  The  modification  of  an  apparatus 
used  by  dentists  for  drying  tooth  cavities  {Fig.  47)  or  more 
elaborate  apparatus,  in  which  air  is  heated  by  an  electric 
current,  are  occasionally  useful,  as  they  permit  a  continuous 
current  of  hot  air  to  be  thrown  on  inflamed  tissue  in  any 


V 


portion  of  the  mouth,  nose,  or  auditory  canal.  Sometimes 
it  afifords  at  least  temporary  relief  from  the  pain  and  tinnitus 
of  acute  middle-ear  catarrh.  Thcappar.itu.s  shown  consists 
of  a  cylinder  of  bra.ss  in  which  is  enclosed  a  piece  of  gas 
carbon,  and  so  constructed  that  it  fits  into  a  handle.  The 
cylinder  is  heated  over  a  Bunsen  burner  and  the  automatic 
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cut-off  attached  to  the  handle.  Air  passing  through  the 
apparatus  from  the  cut-off  is  heated  as  it  passes  around  the 
gas  carbon,  and  may  be  conveyed  to  the  desired  locality  of 
the  patient's  nose,  throat,  or  ear  by  means  of  one  of  a  set 
of  detachable  end-pieces. 

For  the  patient's  use  at  home  the  eye,  ear,  and  ulcer 
syringe  of  the  Davidson  Rubber  Co.,  made  of  one  piece  of 
soft  rubber  {Fig.  48),  answers  a  useful  purpose  for  syringing 
the  nose  or  for  the  aurist's  use  in  syringing  mastoid  wounds. 
The  nozzle  of  the  syringe  is  made  of  soft  rubber,  and  hence 
it  can  be  inserted  in'  the  auditory  canal  or  a  mastoid 
wound  without  danger  or  pain. 

STERILIZATION  OF  INSTRUMENTS 

All  instruments  used  in  operations  upon  the  nose,  throat, 
or  ear  should  be  carefully  sterilized  by  boiling  in  a  5  per 
cent,  bicarbonate  of  sodium  solution.  After  an  operation 
the  instruments  are  placed  in  a  tray  and  soaked  for  five 
minutes  in  order  to  dissolve  the  dried  blood  adhering  to 
them.  Hot  water  .should  not  be  usedfor  this  purpose,  as 
it  coagulates  the  albumin  of  the  blood  and  renders  it  more 
difficult  to  remove.  The  in.struments  are  then  scrubbed 
with  hot  water  and  soap.  If  they  need  polishing,  sapoHo  or 
a  fine  sand-soap  should  be  used.  They  are  then  boiled  for 
five  minutes  in  a  J  per  cent,  solution  of  sodium  bicarbonate 
and  rapidly  dried  while  still  hot  in  order  to  prevent  rusting. 

For  the  rapid  drying  of  larger  instruments,  wiping  with  a 
sterile  towel  while  the  instruments  are  .still  hot  answers 
every  purpose.  For  smaller  instruments  and  those  with 
delicate  joints — cannula,  snares,  etc. — it  is  better  after  boil- 
ing to  wipe  them  with  a  towel  and  then  immerse  them  in  95 
per  cent,  alcohol  for  a  minute  or  two.  They  should  then  be 
carefully  wiped  with  a  towel,  so  that  every  particle  of  moist- 
ure is  removed  by  the  wiping  and  the  evaporation  of  the 
alcohol. 

Instntments  for  ezaminatioQ  and  treatment,  such  as  tongue- 
depressors,  specula,  probes,  applicators,  etc.,  are  used  so 
frequently  during  the  office  hours  or  in  dispensary  work  that 
(unless  the  surgeon  possesses  a  large  stock  of  these  articles 
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that  can  be  boiled  at  the  beginning  of  the  hour  in  sufficient 
numbers  to  furnish  each  patient  a  special  instrument  without 
exhausting  tlie  supply)  they  arc  best  sterilized  by  burning 
with  «'ood  alcohol.  This  method  has  tlie  advantage  that  it 
takes  but  a  moment  and  can  be  done  in  the  presence  of  the 
patient,  who  is  thus  assured  beyond  pcradvcnturc  that  only 
sterile  instruments  have  been  used  in  the  diagnosis  and 
treatment  of  his  case. 

The  operator  should  be  provided  witli  two  white  enameled 
steel  trays.  Into  the  fir.st  of  these  should  be  placed  instru- 
ments for  the  examination  and  treatment  of  a  patient. 
Ovtr  tht  instruments  should  then  be  distributed  a  teaspoon- 
ful  or  two  of  wood  alcohol   which   is  then  hghtcd  with  a 


match.  The  flame  lasts  but  for  a  moment,  but  the  instru- 
ments are  heated  far  above  the  temperature  of  boiling  water 
and  are,  of  course,  rendered  absolutely  sterile. 

Small  instruments  treated  in  this  manner  cool  almost  as 
^  rapidly  as  they  are  heated.  larger  instruments,  like  tongue- 
depressors,  retain  their  heat  for  an  inconvenient  time,  and  it 
may  be  necessary  to  cool  them   by  dipping  them  in  water, 

I  spraying  them  with  an  atomizer  containing  an  alkaline  wash, 
or  pouring  a  little  grain  alcohol  over  them.  As  the  instru- 
ments are  used  they  are  placed  in  the  second  tray,  and  are 
sterilized  in  the  same  manner  before  being  again  employed. 
The  disadvantage.^  of  the  method  are  that  it  cannot  be 
used  for  small  aluminum  instruments  or  those  soldered  with 
soft  solder  and  that  it  soon  tarnishes  the  instruments. 
Syringes,    soft-rubber    tubes,    hnrd-rubber    nozzles,    and 
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glass  instruments  are  best  sterilized  by  soaking  them  for 
five  or  ten  minutes  in  a  5  per  cent,  aqueous  solution  of  for- 
malin (4ovolume  aqueous  solution  of  formaldehyd  gas). 
The  barrel  of  the  syringe  should  be  filled  with  the  solution 
and  the  entire  syringe  immersed.  If  the  syringe  is  sterilized 
in  this  manner  immediately  before  being  required  it  should 
be  carefully  rinsed  in  sterile  water  before  being  used  to  pre- 
vent the  irritating  effects  of  formalin,  for  it  should  be  borne 
in  mind  that  even  very  dilute  solutions  of  formaldehyd  gas 
are  very  irritating  to  the  mucous  membranes  of  the  nose, 
throat,  or  middle  ear. 

Atomizers  should  be  used  in  the  manner  previously  de- 
scribed, so  that  the  tips  never  come  into  actual  contact  with 
the  patient  on  whom  they  are  used.  When  made  with  inter- 
changeable tips  the  extra  tips  may,  of  course,  be  kept  in  an 
antiseptic  solution,  that  of  formaldehyd  being  perhaps  the 
most  reliable. 

Although  boiling  in  sodium  bicarbonate  solution  and  the 
other  methods  of  disinfection  described  above  are  reliable, 
it  is  advisable  for  psychologic  reasons  at  least  to  have  a  special 
set  of  instruments  for  syphilitics  and  another  special  set  for 
those  with  tuberculosis. 

Preparation  of  Operator. — Before  operating  on  the  nose 
or  throat  the  surgeon  .should  prepare  himself,  as  for  any 
other  operation,  by  scrubbing  his  hands  and  arms  with  green 
soap,  rinsing  in  alcohol,  and  immersing  his  hands  in  bichlo- 
rid  solution,  or  prepare  himself  by  any  other  method  he 
has  found  satisfactory. 

Sterilization  of  Nose. — Unfortunately  we  do  not  possess  a 
reliable  antiseptic  for  sterilizing  the  nose  or  nasopharynx. 
Any  solution  of  carbolic  acid  (probably  the  most  sedative  to 
mucous  membranes  of  the  common  antiseptics)  strong 
enough  to  kill  bacteria  would  excite  a  local  inflammation 
that  would  interfere  greatly  with  the  rapid  healing  of  the 
operative  wound.  The  same  remark  applies  in  .still  greater 
degree  to  the  other  antiseptics.  However,  before  an  opera- 
tion the  mucus  membrane  should  be  freed,  especially  in 
atrophic  cases,  from  adherent  mucus  by  an'  alkaline  spray 
or,  if  this  is  not  sufficient,  an  alkaline  spray  to  which  per- 
oxid  of  hydrogen  has  bci'ii  added. 
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EXAMINATION  OF  PATIENTS 


H^  First  listen  passively  to  tlie  patii^iifs  story  of  his  illness  ; 
H  asking  judicious  but  not  leading  questions,  so  as  to  elicit  the 
V  facts  of  the  case,  such  as  the  influence  of  his  employment 
*  upon  his  health  or  any  inherited  tendency  that  he  may  have 
toward  disease  of  the  nose,  throat,  or  ears,  cause  of  the 
disease,  the  length  of  time  that  it  has  continued,  and  the 
symptoms  other  than  disease  of  the  nose,  throat,  or  ears  that 
may  be  present.  In  questioning  the  patient  the  physician 
should  bear  in  mind  the  effects  of  "  suggestion  "  upon  patients 
of  nervous  temperament  as  regards  tinnitus.  Many  neurotics 
with  disease  of  the  middle  ear  will  experience  for  the  first 
time  subjective  noises  in  their  ears  upon  being  asked  lead- 
ing questions  in  regard  to  tinnitus,  and  afterward  complain 
of  tlie  presence  of  this  symptom,  which  previous  to  that 
time  had  not  attracted  their  attention. 

Careful  notes  of  the  patient's  history  should  be  made  in 
the  case-book,  and  especial  prominence  be  given  to  the 
symptoms  of  the  disease  from  which  he  seeks  relief. 

Examine  the  tongue,  as  to  whether  coated  or  clean,  pale 
or  flabby,  or  of  a  natural  color  and  resistance;  look  for 
ulcerations  or  mucous  patches  upon  the  tongue  or  the  in- 
-side  of  the  mouth ;  and  also  notice  the  shape  and  condition 
of  the  teeth.  Having  depressed  the  tongue,  observe  the 
palate  and  uvula,  the  anterior  pillars  and  tonsils,  the  posterior 
pillars  and  posterior- pharyngeaJ  wall.  Notice  any  change 
from  the  natural  color,  shape,  or  mobility  of  the  parts,  the 
presence  or  absence  of  foreign  bodies  or  hardened  secre- 
tions. 

The  nose  should  next  be  examined  by  anterior  and 
posterior  rhinoscopy  and.  finally,  the  laryngeal  mirror 
should  be  introduced.  In  these  examinations,  notice  the 
condition  of  the  parts  in  the  following  order,  viz. :  (i)  Color 
and  condition  of  the  mucous  membrane  ;  (2)  size  and  shape 
of  the  part  examined  ;  (3)  loss  of  substance  by  ulcers,  etc. ; 
(4)  presence  of  foreign  bodies,  neoplasms,  or  accumulated 
secretions;  (5)  mobility  of  the  parts  and  functional  disturb- 
ances. During  the  examination  touch  any  suspicious 
swelling  with  the  probe,  so  as  to  ascertain  its  mobility,  and 
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whether  it  is  composed  of  bone,  cartilage,  or  softer 
structures.  As  the  examination  progresses,  the  result 
should  be  jotted  down  in  the  case-book,  and  any  deviation 
from  the  normal  in  size  or  shape,  or  the  presence  of  neo- 
plasms or  foreign  bodies,  sketched  upon  the  margin  of  the 
page. 

In  cases  complaining  of  aural  disease  the  hearing  should 
next  carefully  be  tested  by  the  voice,  the  watch,  and  the 
tuning-fork.  In  making  a  record  of  tlie  results  of  the  tests 
for  hearing  it  is  convenient,  to  facilitate  easy  reference  at  a 
subsequent  period,  to  devote  one  or  more  lines  in  the  note- 
book to  each  ear,  using  abbreviations  to  economize  space; 
for  example,  as  follows : 


A.  5. 


In  the  above  record  of  the  tests  of  the  hearing  power 
it  will  be  noticed  that  bone-conduction,  as  tested  by  a  c, 
fork,  is  somewhat  impaired  for  the  right  ear  and  apparently 
increased  for  the  left,  indicating,  as  previously  explained, 
that  there  exists  in  the  right  car  not  only  disease  of  the 
conducting  apparatus,  but  also  impairment  of  the  receptive 
apparatus.  For  most  cases  one  tuning-fork,  preferably  a 
large  c^  fork,  i-s  all  that  is  required;  but  for  reasons 
previously  stated  the  aurisC  should  be  provided  with  at  least 
five  forks — C,  C,  Cj,  Cj,  c, — which  should  all  be  used  in 
testing  the  hearing  in  certain  cases  apparently  demanding 
operative  interference,  in  order  to  ascertain  the  probable 
result  upon  the  hearing. 

After  the  hearing  has  been  tested  the  aurist  should 
inspect  the  parts  of  the  ears  made  visible  by  means  of 
otoscopy,  carefully  noting  the  condition  of  the  external 
auditory  canal  and  drum-liead  ;  and  if  the  membrane  be 
wholly  or   partly  destroyed   as   the   result   of  disease   or 
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accident,  noting  the  condition  of  the  mucous  membrane  of 
the  tympanum  and  other  structures  that  may  be  visible. 
In  most  instances  it  is  advisable  to  make  a  diagram  or  rude 
drawing  of  the  condition  of  the  tympanum,  and  in  making 
notes  as  to  the  results  of  otoscopy  to  give  one  or  more 
separate  lines  in  the  note-book  in  the  same  manner  as  when 
recording  the  results  of  the  tests  for  hearing. 

The  patency  of  the  Eustachian  tubes  should  next  be 
tested  by  means  of  the  Politzer  method  and  the  aural 
stethoscope  or,  if  necessary,  the  Eustachian  catheter  should 
be  used- 

In  many  cases  it  is  neither  necessary  nor  desirable  to 
make  as  elaborate  an  examination  as  that  described  above. 
Dr.  Rohrer's  diagnostic  table,  here  inserted,  although  too 
elaborate  for  daily  use,  will  be  found  convenient  for  refer- 
ence, and  from  it  as  a  model  a  less  complicated  page  may 
be  constructed  if  the  physician  desires  something  of  the 
kind  on  which  to  keep  notes  of  his  cases.  The  writer, 
however,  after  using  for  some  years  a  somewhat  elaborate 
record  book,  now  uses  a  card-index,  with  simple  plain 
cards,  for  his  case  records. 


THE  NOSE 

ANATOMY  OF  THE  NOSE 

The  external  nose  is  an  arch-shaped  framework,  bony 
above  and  cartilaginous  below,  covered  by  integument 
externally  and  lined  within  by  mucous  membrane.  It  is 
separated  into  two  portions,  practically  two  noses,  by  the 
nasal  septum. 

The  bony  arch  or  bridge  of  the  nose  (Fig.  50)  is  com* 
posed  of  the  nasal  processes  of  the  superior  maxillary  ail<l 
^^  the  nasal  bones.  ■ 

H  The  cartdlagiiuras   arcb  consists  of  the  upper  and  lower 

H  lateral  cartilages  and  the  sesamoid  cartilages,  usually  three 

^1  on  each  side  of  the  nose.    The  cartilajjes  arc  bound  together 

^H  by  strong  connective  tissue,  and   by  the  action   of  muscles 

^H  upon  them  the  opening  into  the  no.se  can  be  dilated   or 

^^k  narrowed. 
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The  als  or  wings  of  the  nose  contain  no  cartilage,  but 
consist  of  3.  mass  of  cellular  tissue  and  fat. 

The  nasal  septunt  consists  of  bone  and  cartilage  covered 
by  mucous  membrane.  Its  cartilaginous  portion  is  the 
so-called  triangular  cartilage,  because  it  fits  into  a  triangular 
space  between  the  perpendicular  plate  of  the  ethmoid  and 
the  vomer  (Fig,  51).     However,  the  cartilage  of  the  septum 


IS  quadrilateral  in  shape.  Besides  the  perpendicular  plate 
of  the  ethmoid  and  the  vomer,  the  nasal  crests  of  the 
superior  maxillary,  palate,  and  nasal  bones,  as  well  as  the 
nasal  spines  of  the  superior  maxillaries,  enter  into  the 
formation  of  the  septum,  the  rest  of  the  septum  fitting  into 
I  a  groove  between  these  two  sets  of  processes.  The  nasal 
septum  is  covered  by  mucous  membrane,  beneath  which, 
near  the  nasal  floor,  is  ill-developed  erectile  tissue,  and  above 
which  are  the  spedalized  nerve- filaments  of  the  sense  of 
smell. 


A 


The  skin  covering  the  external  nose,  especially  at  the 
lip,  is  rich  in  sebaceous  glands,  the  contents  of  wliich  when 
diseased  form  the  well-known  comedones.  At  the  tip  of 
the  nose  beneath  the  skin  is  a  cushion  of  fat  which  when 
liypertrophied  aids  in  the  production  of  "  pug  nose."  The 
skin  extends  into  the  nose  nearly  to  the  anterior  extremities 
of  the  inferior  turbinated  bones,  and  at  the  entrance  into 
the  nares  it  is  usually  covered  with  short  thick  hairs,  the 
vibrissa;. 

The  imiscles  of  the  external  nose  are  the  levator  als  nasi, 
depressor  alse  nasi,  levator  alse  nasi  props,  and  the  musculis 
apicis.  These  muscles  by  their  action  dilate  and  make 
narrow  the  anterior  nares  during  respiration. 

The  arteries  of  the  external  nose  are  the  lateralis  nasi,  a 
branch  of  the  facial,  nasal  branches  of  the  ophthalmic  and 
infra-orbital,  and  the  septal  artery  from  the  superior  coronary 
artery. 

The  ncii'cs  of  the  external  nose  are  branches  from  the 
facial,  infra-orbital,  infratroc blear,  and  the  nasal  branch  of 
the  ophthalmic. 

The  nasal  cavities  are  the  commencement  of  the  upper 
respiratory  tract.  They  extend  from  the  anterior  nares  to  the 
posterior  wall  of  the  pharynx,  and  consist  of  two  chambers, 
divided  from  each  other  by  the  septum.  The  floor  is  sepa- 
rated from  the  roof  of  the  mouth  by  comparatively  thin 
structures  and  hence  is  parallel  to  it.  The  roof  is  formed 
by  the  nasal  bones  and  nasal  spines  of  the  frontal  bone,  the 
horizontal  plate  of  the  ethmoid,  and  the  anterior  wall  of  the 
sphenoidal  cells.  The  lateral  walls  are  formed  by  portions 
of  the  frontal,  lacrimal,  ethmoid,  and  sphenoid  bones. 

Upon  the  lateral  walls  of  the  nasa!  chambers  are  the  supe- 
rior, middle,  and  inferior  turbinated  bones  (Fig.  52).  The/w- 
fcrior  turbinated  is  a  separate  bone,  but  the  supfrior  and 
middle  turbinated  3xg  portdonsof  the  ethmoid.  At  birth  this 
portion  of  the  ethmoid  \s  often  divided  into  three  or  even 
four  turbinated  bones  by  grooves  that  disappear  later  in 
life.  Beneath  the  turbinated  bodies  are  three  respective 
meati :  the  superior,  middle,  and  inferior  meati.  The  inferior 
meatus  extends  backward  and  downward,  and  at  the  Junc- 
tion of  its  anterior  third  with  the  posterior  two-thirds  receives 
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from  beneath  the  inferior  turbinated  body  the  secretions  of 
the  eye  through  the  nasal  duct  (Fig.  95).  Its  position  upon 
the  floor  of  the  nose  renders  the  inferior  meatus  the  impor- 
tant drainage  fossa  of  the  nose,  and  along  it  the  spray  of  an 
atomizer  or  the  stream  of  a  syrin  ge  should  be  directed  if  it  is 
desired  to  wash  secretions  into  the  pharynx.  Above  the 
inferior  turbinated  body  is  the  utiddle  meatus,  and  because 
of  the  numerous  ostea  opening  into  it  is  an  important  fossa 
in  nasal  diseases.  The  superior  turbinated  body  is  a  portion 
of  the  middle  turbinate,  separated  from  the  rest  of  the  middle 
turbinate  by  a  groove,  the  superior  meatus,  closed  in  front 
but  opening  posteriorly  into  the  spheno- ethmoidal  recess. 

The  nasal  cavities  are  divided  into  vestibular,  respiratory, 
and  olfactory  regions,  and  the  accessory  cavities. 

The  vestibular  region  is  all  that  portion  of  the  nose  anterior 
to  the  turbinated  bodies.  The  respiratory  region  is  the  in- 
ferior nasal  chambers  posterior  to  the  vestibular  region, 
bounded  above  by  the  inferior  edge  of  the  middle  tur- 
binated body.  Through  this  region  of  the  nose  the  respi- 
ratory air-currents  arch  on  their  way  to  and  from  the 
pharj'nx.  The  olfaetory  region  lies  above  tlie  inferior  edge 
of  the  middle  turbinated  body. 

The  mucous  or  Schneiderian  membrane  of  the  nose  is  a  con- 
tinuation of  the  external  tegument,  and  is  continuous  with 
that  of  the  pharynx,  the  Eustachian  tubes,  and  the  accessory 
sinuses.  It  is  sometimes  called  the  pituitary  (meaning 
phlegm -producing)  membrane  or  the  Sclmctderian,  after 
Schneider,  an  anatomist,  who  first  proved  that  the  nasal 
secretions  were  produced  by  it  and  not  by  the  brain.  In 
many  portions  of  the  nose  it  is  thin  and  inseparable  as  a 
membrane  from  the  periosteum  or  perichondrium  beneath, 
but  over  the  inferior  turbinate  and  the  adjacent  portion  of 
the  septum,  as  well  as  the  inferior  edge  of  the  middle  tur- 
binate, it  is  thick  and  vascular.  In  these  regions  is  the  so- 
called  erectiie  tissue,  similar  to  that  of  the  sexual  organs,  and 
consisting  of  cavernous  blood-vessels  imbedded  in  cellular 
tissue.  When  this  tissue  erects  itself,  that  is,  when  its  vessels 
fill  with  blood,  the  bulk  of  the  nasal  membrane  enormously 
increases  and  may  cause  almost  complete  stenosis  of  the 
nasal  chambers.  ' 
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The  vestibular  mucous  membrane  is  covered  by  stratified 
paveinent  epithelium  and  contains  sweat  and  sebaceous 
glands,  and  anteriorly  vibrissas  or  short  hairs  that  serve  to 
prevent  the  entrance  into  the  nostrils  of  coarse  particles  of 
dust  and  insects.  The  mucous  membrane  of  the  respiratory 
region  is  covered  by  pseudostratificd  ciliated  epithelium 
and  contains  goblet-celis.  Mucous,  serous,  and  lymphatic 
glands  are  numerous.  The  mucous  membrane  of  the 
olfactory  region  contains  no  erectile  tissue  and  to  it  are  dis- 
tributed the  specialized  ;ierve-en dings  of  the  olfactory  nerve. 
It  is  covered  by  a  single  layer  of  cylindric  epithelium  and 


contrasts  by  its  yellow  color  with  the  bright  pink  of  the 
parts  below.  In  this  thin  pale  membrane  are  the  olfactory 
and  sustentacular  cells  capable  of  receiving  sensory  impulses 
recognized  as  odors. 

The  arteries  of  the  nasal  fossa  arc  the  anterior  and  pos- 
terior ethmoidal  from  the  ophthalmic,  the  sphenopalatine 
branch  of  the  internal  maxillary,  and  the  alveolar  branch  of 
the  internal  maxillary  to  the  antrum. 

The  nerves  of  the  nasal  fossae  ( Fig.  5  2)  are  the  nasal  branch 
of  the  ophthalmic  to  the  sejitum  and  outer  wall,  anterior 
branch  of  the  superior  maxillary  to  the  inferior  turbinated 


body,  and  the  floor  of  the  nose.  The  sphenopalatine  gany;lion 
gives  off"  the  Vidian  nerve  to  the  septum  and  superior  tur- 
binated body  and  the  superior  nasal  branch  to  the  same 
regions,  the  nasopalatine  to  the  middle  of  the  septum,  and 
the  anterior  palatine  to  the  middle  and  lower  turbinates. 

The  olfactory  or  first  cranial  nerves  from  the  olfactory 
bulb  enter  the  nose  through  twelve  or  more  openings  on 
each  side  of  the  cribriform  plate.  They  are  distributed 
to  the  specialized  nerve-endings  in  the  raucous  membrane 
of  the  olfactory  region  of  the  nose. 

The  lymphatics  of  the  nose  are  numerous.  The  more 
anterior  terminate  in  the  submaxillary  glands,  the  posterior 
communicate  with  the  pharj'gneal  glands. 

PHYSIOLOGY  AND    PATHOLOGY    OF   MUCOUS 
MEMBRANES  AND  ** CATCHING  COLD" 

Durint;  respiration  the  bulk  of  the  air  passes  along  the 
septum  above  the  inferior  turbinated  body,  describing  a  semi- 
circle in  its  course,  and  extending  upward  nearly  to  the  roof 
of  the  nose.  Abnormal  dryness  of  the  nasal  mucous  mem- 
brane, or  nasal  obstructions  of  a  kind  to  interfere  with  the 
free  access  of  air  to  the  olfactory  portion  of  the  nose,  inter- 
fere greatly  with  the  acuteness  of  the  sense  of  smell. 

Aitkin,  experimenting  with  odorous  substances,  concludes 
that  the  sense  of  snicil  is  excited  not,  as  is  generally  as- 
serted, by  small  particles  of  such  substances  resulting  from 
thdr  evaporation,  but  by  gases. 

The  nose  also  serves  as  an  additional  resonant  cavity 
during  vocalization,  so  that  obstruction  of  the  nasal  chambers 
invariably  produces  a  peculiar  nasal  intonation  during  .■ipeech. 
Perhaps  the  most  important  function  of  the  nose  is  to  warm, 
moisten,  and  free  from  dust  the  in.spired  air.  In  health 
exhaled  air  invariably  has  a  termperature  of  98.5°  F.,  and 
it  has  been  proved  experimentally  that  most  of  the  heat 
supplied  to  inhaled  air  comes  from  the  nose,  the  turbinated 
bodies  being  well  adapted  not  only  to  warm  the  inspired 
air.  but  to  moisten  it  and  free  it  from  particles  of  dust  which 
adliLTC  to  its  moist,  sticky  surface. 
-  Dust   particles  removed  from  the  skin  of  the  face    and 


from  the  vibrissEc  contain  numerous  bacteria  from  which  cul- 
tures can  be  made.  On  the  other  hand,  bacteria  removed 
from  the  surface  of  the  normal  nasal  mucous  membrane 
evince  little  vitality  and  cultures  are  made  from  them 
with  considerable  difficulty.  Hence  it  has  been  claimed 
that  the  nasal  secretions  possess  sufficient  antiseptic  quali- 
ties to  destroy  some  bacteria  and  inhibit  the  growth  of  others 
until  they  are  removed  from  the  nose  by  the  use  of  the 
handkerchief.  The  practical  point  from  this  is  that  irritat- 
ing antiseptic  sprays  before  an  operation  are  uncalled  for, 
and  by  setting  up  what  might  be  called  a  ckeviic  rliinitis 
tend  to  promote  the  growth  of  bacteria  rather  than  destroy 
them.  This  is  particularly  true  of  solutions  of  corrosive 
sublimate. 


INFLAMMATION  OF   MUCOUS  MEMBRANES 


The 


forms 


c  acute  and  cJironic  catarrhal 
us,  and    diphtheritic    inflam- 


inflammation,  purulent,  c: 
mat  ion. 

In  acute  catarrhaJ  inflammatioii  an  increased  blood-supply 
stimulates  the  epithelial  layer  of  the  mucous  membrane  to 
increased  activity  ;  new  cells  are  rapidly  formed  and  cast  off, 
while  the  glands  pour  out  their  secretion  in  excessive  quanti- 
ties and  an  abundant  liquor  sanguinis  transudes  the  vessels, 
the  mucous  membrane  at  the  same  time  appearing  red  and 
swollen. 

Cbronic  catarrhal  inflammation  differs  from  acute  catarrhal 
inflammation  in  that  the  subepithelial  layer  of  the  mucous 
membrane  is  more  involved.  Connective  tissue  is  developed 
by  a  slow  process  of  proliferation.  Usually  the  mucous 
membrane  is  thickened  and  hypcrtrophied ;  but,  in  some 
instances,  the  new  tissue  may  be  so  placed  as  to  press  upon 
the  glands  and  follicles,  giving  rise  to  atrophy  and  the  so- 
called  atrophic  or  "  dry  "  catarrh.  Also  in  catarrhal  inflam- 
mation of  the  mucous  membrane  there  sometimes  occurs 
increased  activity  in  the  lymphoid  cells,  finally  producing 
hypertrophy  of  the  tonsils  or  other  adenoid  structures.  Ac- 
tivity of  morbid  processes,  confined  largely  to  epithelial  and 
lymphoid  structures,  belongs  essentially  to  the   younger 
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period  of  life ;  while  morbid  activity  in  the  connective-tissue 
str-uctures  belongs  cssentiaiiy  to  later  life,  rendering  it  much 
more  difficult  to  bring  about  a  cure  in  the  catarrh  of  an 
adult  than  in  that  of  a  child. 

Oronpous  inflammation  is  of  a  higher  grade  than  catarrhal ; 
for,  while  it  commences  in  the  same  manner,  witli  increased 
blood-supply,  rapid  cell-growth  and  proliferation,  increased 
secretion,  and  a  throwing  off  of  immature  cells,  leukocytes, 
and  liquor  sanguinis,  it  differs  from  it  in  the  fact  that  the 
exudato  contains  a  large  amount  of  fibrin  and  albumin,  which 
coagulate  upon  the  surface  of  the  mucous  membrane,  form- 
ing a  false  membrane.  This  false  membrane  is  at  times  so 
soft  and  almost  granular  in  character  as  to  be  easily  removed 
with  a  soft  brush.  At  other  dmes  it  is  tougher  and  difficult 
of  removal ;  but,  in  either  case,  when  removed,  the  mucous 
membrane  is  left  intact  or  only  deprived  of  some  superficial 
epithelial  cells. 

Diphtheritic  inflammatdon  is  also  characterized  by  the 
formation  of  a  false  membrane,  but  its  pseudomembrane 
permeates  the  mucous  membrane  so  densely  that  it  can 
only  be  removed  by  bringing  away  with  it  the  entire  thick- 
ness of  the  mucous  membrane  to  which  it  is  attached,  thus 
leaving  the  parts  below  completely  denuded.  A  diphther- 
itic pseudomembrane  is  of  a  dark  grayish  color,  resembling 
somewhat  an  ordinary  slough  of  the  mucous  membrane,  in 
contradisdnction  from  a  croupous  membrane,  which  is  of  a 
bluish-pearl  color,  with  no  appearance  as  of  sloughing  of 
the  parts. 

PathologT- — In  inflammation  of  mucous  membranes  the 
secretions  are  either  increased  or  decreased  in  quantity,  so 
as  to  either  flood  the  parts  or  leave  them  unnaturally  dry. 
It  should  be  borne  in  mind  that  the  normal  secredon  of  the 
nasal  mucous  membrane  is  over  16  ounces  of  clear 
watery  mucus  in  twenty-four  hours,  a  part  of  which  in  health 
passes  unnoticed  through  the  nasopharynx  down  into  the 
esophagus  and  stomach.  Only  when  by  obstrucdon  or 
irrilarion,  due  to  any  cause  whatever,  this  easy  outflow  and 
abundant  secretion  is  interfered  with  do  we  perceive  a  thick- 
ening and  an  accumulation  of  the  secredon  of  the  mucous 
membrane,  which  is  designated  as  mucus,  and  is  composed 
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largely  of  epithelial  cells  in  a  state  of  fatty  degeneration, 
mucous  corpuscles,  and  tiie  impurities  filtered  out  fromihe 
inspired  air.  When  mixed  with  pus  or  blood  the  secretions 
become  yellow,  green,  or  brown  in  color ;  and  if  retained 
upon  the  mucous  membrane  for  a  sufficient  length  of  time 
the  secretions  become  offensive  as  the  result  of  putrefactive 
changes. 

"  Catching  cold  "  is  the  result  of  a  transient  influence  upon 
the  vasomotor  system  of  nerves,  producing  an  uneven  dis- 
tribution of  blood  in  the  capillaries,  especially  manifesting 
itself  as  a  congestion  of  the  mucous  membrane  of  the  upper 
respiratory  tract,  followed  in  most  instances  by  inflamma- 
tion, swelling,  and  either  diminished  or  excessive  perverted 
secretion.  It  is  probable  that  the  phenomena  of  "  catching 
cold  "  is  largely  of  a  reflex;  nature,  in  which  the  peripheral 
sensory  nerve  fibrillcu  of  the  skin  and  extremities  perceive 
.the  abstraction  of  heat  as  a  shock,  and  being  afferent  in 
their  conductive  function,  convey  the  impression  to  their 
respective  ganglia,  whence  it  is  reflected  by  means  of  the 
efferent  vasomotor  fasciculi  to  the  vessels,  causing  their  di- 
latation and  congestion,  and,  finally,  inflammation  of  the 
structures  containing  them.  This  theory  not  only  explains 
the  ordinary  phenomena  of  a  "cold  in  the  head,"  but  also 
the  pain  of  neuralgia  and  rheumatism  suddenly  produced  by 
"  catching  cold."  Dilatation  of  the  vasonervorum,  resulting 
perhaps  in  the  effusion  of  serum,  produces  pressure  upon  a 
nerve  within  its  sheath  and  consequent  pain  in  the  muscle  or 
skin  containing  it. 

The  reason  why  the  mucous  membrane  of  the  upper  air- 
passages  is  the  most  frequent  .seat  of  an  inflammation  due  to 
cold  or  a  chilling  of  the  surface  of  the  body  is  that  the  sud- 
den change  of  temperature  produces,  in  the  fir.st  place,  an 
effect  upon  the  sensory  nerve-fibers  in  the  skin,  which  im- 
pression is  communicated  to  the  vasomotor  centers,  and  con- 
sequently results  secondarily  in  a  contraction  of  the  blood- 
vessels of  that  portion  of  the  skin  which  has  been  affected. 
As  there  is  a  certain  amount  of  blood  in  the  vascular 
system  at  a  given  time,  a  sudden  contraction  of  any  portion 
of  that  system  must,  according  to  the  law  of  hydrostatics, 
cause  a  corresponding   dilatation   at  some  other  portion, 
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which  is  that  portion  which  is  least  able  to  resist  the  pres- 
sure. Inasmuch  as  our  variable  climate,  the  impurities 
of  the  atmosphere,  and  our  artificial  way  of  living  have  a 
tendency  to  weaken  the  capillaries  of  the  upper  air-pas- 
sages from  early  childhood,  that  portion  of  the  human 
economy  is  tliereforc  the  region  most  liable  to  suffer  from 
this  unequal  distribution  of  blood.  There  results,  first, 
engorgement  of  the  parts  with  increased  secretion  and, 
finally,  inflammation. 


DISEASES  OF  THE  NOSE 
Effect  of  Disease  of  tlie  NasaJ  Passages  on  Otber  Faits  of 
tlie  Body. — Nasal  disease  may  e.xtend  to  the  pharynx,  ear, 
or  larynx  by  continuity  of  structure,  or  affect  the  other  res- 
piratory organs  by  abeyance  of  the  functions  of  warming, 
moistening,  and  filtering  the  inspired  air,  so  that  it  enters  the 
pharynx  cold,  dry,  and  dust-laden,  thus  producing  inflam- 
mation of  the  pharynx,  larynx,  and  even  of  the  parts 
below  them.  Chronic  laryngitis  frequently  results  from 
this  cause;  and  while  it  is  not  easy  to  prove  that  pneu- 
monic phthisis  is  directly  the  result  of  atrophic  rhinitis,  yet 
it  is  difficult  not  to  suspect  some  such  relationship  between 
the  two  diseases.  As  the  result  of  nasal  disease  there 
are  often  induced  certain  reflex  phenomena,  viz.,  nasal  cough, 
nasal  asthma,  nasal  vertigo,  nasal  epilepsy,  nasal  chorea, 
hay-fever,  pareses  of  the  palate  and  larynx,  neuralgia  and 
headache,  reflex  skin  rashes,  afTecdons  of  the  eye,  both  in- 
flammatory and  muscular,  and  diseases  of  the  ear. 

The  term  "  reflex  "  is,  doubtless,  often  misapplied,  yet  it 
has  a  definite  significance,  and  the  reflexes  which  originate 
in  nasal  or  nasopharyngeal  irritation  and  terminate  in  cough, 
laryngeal  spasm,  or  asthma,  follow  much  the  same  pathway 

I  as  the  reflex  known  as  sneezing.  The  nasal  branches  of  the 
ophthalmic  division  of  the  fifth  nerve  and  the  nasal  branches 

I  of  the  anterior  palatine  descending  from  Meckel's  ganglion, 
which  is  in  connection  with  the  superior  maxillary  division 
of  the  fifth  nerve,  conduct  the  sen.sory  impressions  to  the 
medulla.  It  is  there  reflected  to  the  respirator^',  pneumo- 
gastric,  and  other  centers,  whence  the  deep  inspiration,  the 
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forced  expiration,  and  the  coincident  spasm  of  the  pharyn- 
geal and  laryngeal  muscles,  termed  a  sneeze. 

Acute  rhinitds  is  an  acute  catarrhal  inflammation  of  the 
nasal  mucous  membrane. 

The  synonyms  are  coryza;  cold  in  the  head  ;  acute  nasal 
catarrh;  in  children,  the  snuffles. 

Etiology. — It  is  generally  the  result  of  exposure  to  cold 
and  wet  when  the  body  is  overheated.  It  may,  however,  be 
produced  by  breathing  hot  dry  air  or  inhaling  irritating 
vapors  and  dust,  errors  of  diet,  or  come  on  apparently  as  the 
result  of  a  venereal  debauch.  Chronic  catarrh,  syphilis, 
rheumatism,  dyspepsia,  or  a  debilitated  state  of  the  system 
renders  an  individual  more  liable  to  attack.  According  to 
some  authorities  pathogenic  micro-organi.sms  play  an  impor- 
tant part  in  the  production  of  a  "  cold  in  the  head,"  and  it 
has  been  claimed  that  the  disease  is  infections. 

Pathology. — At  first  the  mucous  membrane,  though 
swollen  and  congested,  is  dry.  As  the  disease  progresses, 
there  is  an  abundant  serous  discharge,  which  becomes  more 
and  more  chained  with  broken-down  epithelial  cells,  lymph- 
corpuscles,  pus-globules,  etc.,  until  the  discharge  assumes 
the  character  of  a  thick,  tenacious  mucus  or  mucopus.  The 
deeper  lying  tissues  also  participate  in  the  process.  The 
erectile  tissue  becomes  gorged  with  blood  and  swollen,  in 
some  instances  completely  occluding  the  nares. 

Symptoms. — The  onset  may  be  simply  an  attack  of  sneez- 
ing, followed  by  increased  and  thickened  discharges.  In 
other  cases  the  attack  begins  with  chilly  sensations  and  a 
general  feeling  of  illness.  There  is  a  sensation  of  fulness 
and  pain  about  the  nose  and  forehead.  The  face  may  be 
flushed,  the  eyes  sulTused,  and  more  or  less  fever  be  present. 
Sensations,  almost  suffocating  in  their  character,  may  be 
present  from  occlusion  of  the  nares,  and  the  discharges  be  so 
irritating  as  to  scald  the  skin  of  the  ala;  and  upper  lip.  A 
cold  in  the  head  lasts  from  two  or  three  days  to  as  many 
weeks.  It  generally  ends  in  complete  resolution,  but  fre- 
quently repeated  is  a  common  source  of  chronic  nasal 
catarrh.  In  nursing  children  the  child  takes  nourishment 
only  with  difficulty,  frequently  pausing  to  breathe  through 
the  mouth. 
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Treatment. — A  coici  in  the  head  can  often  be  aborted  at 
its  commencement  by  a  hot  batii  and  a  bowl  of  hot  lemon- 
ade at  bedtime,  witli  or  without  10  gr.  of  Dover's  powder, 
followed  in  the  morning  by  a  saline  purge  and  the  wearing 
of  extra  warm  clothing.  The  turgescence  of  the  nasal 
mucous  membranes  and  discharges  can  always  be  abated  by 
the  application  of  a  4  per  cent,  solution  of  cocaiii.  This 
effect  of  the  cocain  can  be  kept  up  for  several  hours  by 
spraying  the  interior  of  the  nose  with  a  4  per  cent,  solution 
of  antipyrin  immediately  after  the  application  of  the  cocain 
solution.  If  repeated  every  day.  this  treatment  gives  great 
and  immediate  comfort  to  the  patient  and  cuts  short  the 
course  of  the  disease,  while  a  soothing  snufF  (Formula  53) 
used  by  the  patient  in  the  intervals  between  the  applications 
adds  much  to  the  efficiency  of  the  treatment.  In  severe 
cases  the  patient  had  better  remain  in  bed,  and  the  presence 
of  fever  requires  the  administration  of  aconite  in  small  doses 
at  frequent  intervals.  Many  pill  makers  manufacture  what 
they  term  rhinitis  tablets,  the  active  ingredient  of  which  is 
belladonna ;  y^fl-  gr.  of  this  drug,  taken  every  two  hours  for 
four  or  five  doses  or  until  a  sensation  of  dryness  in  the 
throat  is  produced  and  then  at  much  longer  intervals,  yields 
decided  relief  in  controlling  the  nasal  symptoms. 

Simple  chronic  rhinitis  is  a  catarrhal  inflammation  of  the 
nasal  mucous  membrane,  exhibiting  but  a  slight  tendency  to 
spontaneous  recovery. 

The  synonyms  are  chronic  catarrh;  subacute  rhinitis; 
chronic  cold  ;  chronic  coryza ;   rhinorrhea. 

Etiology. — It  is  generally  the  result  of  uncured  rhinitis 
or  frequent  attacks  of  coryna. 

Pathology. — The  mucous  membrane  of  the  nose  presents 
precisely  the  appearance  seen  in  acute  rhinitis,  only  it  is  less 
swollen  and  less  red  in  color.  The  discharge  is  either 
watery,  if  the  upper  parts  of  the  nose,  especially  the  mucous 
membrane  of  the  middle  tubinated  bodies,  are  the  parts 
most  affected ;  or  it  approaches  mucopus  in  character  if 
the  disease  is  mostly  located  in  the  lower  parts  of  the 
nose. 

The  symptoms  are  precisely  those  of  acute  rhinitis,  only 
less  pronounced.     There  is  a  feeling  of  fulness  about  the 
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nose,  a  continual  discharge,  and  the  sufferer  is  continually 
"catching  cold,"  when,  of  course,  all  his  symptoms  are  in- 
creased in  severity. 

Prognosis. — Untreated,  chronic  rhinitis  may  continue 
indefinitely,  and  finally  result  in  hypertrophic  rhinitis,  the 
pharynx  also  gradually  becoming  affected.  Treated  in  the 
following  manner  a  cure  is  frequently  brought  about  in  from 
three  to  six  weeks. 

Treatment. — Ordinarily  the  tone  of  the  system  is  below 
par  and  a  tonic  is  indicated.  In  such  cases  Formula  Sg 
answers  a  most  useful  purpose.  If  the  bowels  are  sluggish, 
it  is  advisable  to  direct  the  occasional  use  of  a  saline  cathar- 
tic. Clea?ilincss  of  the  mucous  membrane  is  of  primary 
importance,  and  may  be  secured  by  the  patient  using  at 
home,  twice  a  day,  a  bland  alkaline  antiseptic  wash  (For- 
mulas I  to  lo)  with  an  atomizer. 

The  application  of  an  alterative  or  an  astringent  to  the 
nasal  mucous  membrane  in  these  cases  is  of  the  greatest 
value,  and  the  following  formula  has  long  been  popular  for 
this  purpose ; 


Glyrerini,  fgj.-M. 

The  result  of  the  application  of  this  formula  varies  accord- 
ing to  the  amount  of  the  solution  used.  When  the  nose 
is  extremely  sensitive  only  a  small  amount  of  cotton  should 
he  wrapped  about  the  applicator,  so  as  to  form  a  brush 
capable  of  absorbing  but  a  small  amount  of  the  solution, 
which  should  be  carefuHj^  applied  to  those  portions  of  the 
nasal  mucous  membrane  where  the  inflammation  seems 
greatest ;  the  cotton  brush  should  also  be  passed  along  the 
floor  of  the  nose  and  the  apjjlication  painted  upon  the 
pharyngeal  mucous  membrane.  After  tlie  application  of  the 
iodin  solution  the  use  of  some  protective  upon  the  nasal 
mucous  membrane  is  advisable.  This  indication  may  be 
secured  by  means  of  a  spray  of  fluid  albolcne,  applied  until 
the  mucous  membrane  of  the  nose  and  nasopharynx  is 
thoroughly  coated  with  it.  The  albolenc  serves  the  pur- 
pose also  of  "spreading"  the  application  previously  made. 
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Bwhich,  to  all  intents  and  purposes,  becomes,  after  the 
rWiC  of  the  cosmolin,  an  ointment  thoroughly  coating  the 
I'Schneiderian  membrane. 

Instead  of  plain  albolcne,  what  is  frequently  referred  to 
I  as  menthol-camphor-aiboleiie  may  be  employed.  The 
\  formula  is : 

'i   Menthol,  gr,  v  ; 

C-imphor.  er.  «>. ; 


I 


I 


In  certain  cases  either  of  the  following  formulas  when 
I  applied  to  the  nose  give  quicker  and  better  results  than  the 
I  iodiii  solution,  especially  in  adults  : 

U   Borc^lycerid,  50  per  tent. 

B    Acidi  lannici,  gr.  xl ; 

A  case  of  simple  chronic  rhinitis  is  then  perhaps  best 
treated  in  the  following  manner ;  The  patient  is  ordered  a 
tonic,  instructed  to  wash  out  his  nose  night  and  morning 
with  either  Dobell's  solution  or  one  of  its  modifications  de- 
scribed above,  and  to  present  himself  at  tiie  physician's 
office  at  least  twice  a  week,  but  better  every  other  day,  for 
treatment.  After  first  cleansing  the  nose  with  a  spray  from 
an  atomizer  filled  with  either  alkaline  solution,  the  physician 
should  make  an  application  of  the  iodin  solution  and  follow 
it  with  a  spray  of  mentiiol-camphor-albolcne. 

Pnmleiit  TUnitis  is  an  inflammation  of  the  Schneiderian 
membrane  in  which  the  discharge  from  the  beginning  is 
purulent.  It  is  usually  chronic  in  character  and  more  com- 
mon in  children. 

Etiology. — It  probably  always  results  from  specific  infec- 
tion of  some  kind.  It  may  occur  during  the  course  of  one 
of  the  exanthemata,  diphtheria,  etc.  Some  cases  occurring 
in  young  infants  appear  to  be  due  to  gonorrheal  infection 
from  the  vagina  during  birth. 

Pathology. — The  bacteria  characteristic  of  the  infection 
arc  found  in  the  discharges  or  in  the  mucous  membrane, 
Fscudomcmbrane   usually   occurs   from   the    presence   of 
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the  Klebs-Loffler  bacilli  or  some  of  the  other  bacteria. 
Primary  nasal  diphtheria  without  systemic  involvement,  or 
at  least  systemic  symptoms  sufficiently  severe  to  confine 
the  patient  to  bed,  is  not  a  very  uncommon  disease.  Under 
such  circumstances  the  most  noticeable  symptom  is  com- 
plete occlusion  of  the  nares  by  the  swollen  mucous  mem- 
brane and  pseudomembranc,  a  culture  from  which  yields  the 
characteristic  bacillus  of  diphtheria.  When  the  bacteria  of 
purulent  rhinitis  are  sufficiently  virulent  to  cause  actual 
destruction  of  tissue,  deep  ulcers  occur,  with  final  formation 
of  scar-tissue.  The  disease  in  childhood  is  probably  the 
most  common  cause  of  atrophic  rhinitis  in  after  life.  Some 
cases  are  the  result  of  inherited  syphilis. 

Symptoms. — The  disease  is  most  common  in  children  and 
is  characterized  by  a  fetid,  thin,  purulent  discharge,  some- 
times streaked  with  blood,  which  often  excoriates  the  lip 
and  ala;  of  the  nose.  The  nasal  mucous  membrane  is  red, 
swollen,  and  ulcerated,  and  may  or  may  not  be  partly 
covered  by  a  pseudomembranc.  An  infant  is  often  able  to 
nurse  only  with  considerable  difficulty,  and  hence  such 
infants  are  frequently  emaciated.  An  improvement  in  the 
infant's  condition  consequently  results  as  soon  as  the  disease 
subsides  sufficiently  to  permit  nasal  breathing. 

Treatment. — The  nasal  mucous  membrane  should  be 
cleansed  at  least  twice  a  day  with  an  alkaline  spray. 

In  infants  the  nose  is  more  effectively  clean.scd  by  means 
of  a  syringe  than  by  the  spray  from  an  atomizer,  and  the 
bulb  rubber  ear  syringe  (Fig.  4S)  is  probably  most  useful 
for  this  purpose.  Extreme  gentleness  should  be  used  in 
syringing,  in  order  to  prevent  fluid  entering  the  middle  ear. 
In  children  who  have  not  yet  learned  to  blow  their  nose, 
it  is  best  to  blow  it  for  them  by  inserting  the  syringe  lip 
into  one  nostril  and  forcibly  compressing  the  syringe-bulb. 
By  this  means  a  current  of  air  is  forced  into  one  nostril  and 
out  of  the  other,  blowing  the  mucus  and  pus  before  it. 
After  the  nose  has  been  cleansed  of  the  major  portion  of  J 
the  secretion.  Dobell's  solution  may  be  dropped  in  by 
means  of  the  syringe.  A  small  quantity  of  gallic  acid 
ointment,  from  3  to  TO  gr.  to  i  ounce  of  vaselin,  accord- 
ing to  the  age  of  the  child,  should  then  be  placed  within 
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the  nostrils  with  a  brush.  This  home  treatment  should  be 
carried  out  twice  a  day. 

The  physician  himself  should  treat  tlie  child  two  or  three 
times  a  week  or  oftener  by  cleansing  the  nasal  mucous  mem- 
brane as  described  above,  using  an  air-douche  either  from 
a  syringe  or,  in  the  case  of  larger  children,  the  Politzer  bag 
to  blow  mucus  from  the  nose  both  before  and  after  the  use 
of  the  atomizer.  When  thoroughly  cleansed  the  nose 
should  be  sprayed  with  alboleiie  and  dusted  with  powdered 
calomel  or  aristol  by  means  of  a  powder-blower,  care  being 
taken  that  none  of  the  powder  reaches  the  pharynx  and  is 
swallowed. 

In  scrofulous  children  hygienic  measures  are  often  as  im- 
portant as  local  treatment.  Cod-liver  oil  and  syrup  of  the 
iodid  of  iron  will  be  required  in  many  instance.=:.  In  primary 
nasal  diphtheria  with  pseudomembranes,  these  should  be 
removed  with  forceps  and  peroxid  of  hydrogen,  and  the 
underlying  raucous  membrane  painted  with  a  60-gr.  solu- 
tion of  nitrate  of  silver.  The  nasal  mucous  membrane 
should  then  be  sprayed  with  menthol-camphor-albolene, 
and  the  parts  covered  with  calomel  or  some  other  reliable 
antiseptic  powder. 

In  many  cases  of  pseudomembranous  rhinitis,  where  the 
Klebs-Loffler  bacillus  is  present,  there  is  an  entire  absence 
of  constitutional  symptoms,  and  it  often  requires  some 
persuasion  to  induce  the  parents  to  keep  the  child  away 
from  school.  However,  quarantine,  at  least  to  the  extent 
of  avoiding  contact  with  other  children,  should  be  insisted 
upon.  At  home  the  nasal  mucous  membrane  should  be 
sprayed  every  two  to  four  hours  with  3  per  cent,  peroxid 
of  hydrogen  diluted  with  an  equal  quantity  of  Dobell's 
solution,  and  then  with  menthol-camphor-albolene. 

Hypertrophic  rhinitis  is  a  chronic  inflammation  and  hyper- 
trophy of  the  nasal  mucous  membrane  and  submucous  tissues 
with  hyperemia  or  permanent  dilatation  of  the  blood-vessels. 
Hypertrophy  of  an  organ  is  due  to  an  increase  in  the  size 

I  of  the  cells,  while  hyperplasia  is  an  increase  in  the  number 
of  cells.  Both  conditions  imply  an  increase  in  the  bulk  of 
an  oqjan.  In  the  turbinated  bodies  of  the  nose  the  condi- 
tions can  be  diflerentiated  from  the  fact  that  in  hypertrophy 


'ISEASES   OF  THE   NOSE,    THROAT.   AND  EAR 

the  parts  are  soft  to  the  touch  and  slirink  greatly  under 
the  application  of  cocaiii  or  adrenaUn,  wliile  in  hyperplasia 
the  parts  are  firm  to  the  touch  and  do  not  shrink  greatly 
under  cocain. 

The  synonyms  are  obstructive  rhinitis;  hypertrophic 
nasal  catarrh. 

Etiology. — It  is  invariably  the  result  of  long-continued 
simple  chronic  rhinitis  or  frequent  attacks  of  cor^'za.  It  is 
said  to  occur  most  readily  in  the  gouty  and  rheumatic. 

Pathology. — While  in  long-continued  simple  chronic  rhi- 
nitis there  is  already  some  thickening  of  the  epithelial  layer 
of  the  mucous  membrane,  yet  the  disease  only  becomes 
hypertrophic  rhinitis  when  the  thickening  involves  the  other 
elements  of  the  mucous  membrane  and  the  submucous 
structures.  As  the  result  of  frequent  attacks  of  inflamma- 
tion the  blood-ves-sels  become  permanently  dilated  and 
their  walls  thickened,  glandular  tissue  is  hypertrophied, 
infiltrations  occur,  which  finally  become  organized  into 
connective  tissue,  so  that  the  thickened  turbinated  tissues 
cannot  collapse  as  when  normal,  and  remain  permanently 
distended  with  blood.  This  thickening  is  most  notice- 
able at  the  anterior  and  posterior  parts  of  the  middle 
turbinated  bodies,  where  it  is  called  an  anterior  or  pos- 
terior hypertrophy.  Generally  as  the  result  of  trauma- 
tism, ecchondroses  and  exostoses  occur  upon  the  septum 
opposite  the  pendulous  portion  of  the  inferior  turbinated  , 
bodies,  thus  increasing  the  nasal  obstruction.  Often  a  . 
"  bank  "  or  "  ridge"  of  cartilage  and  bone  will  extend  for  a  j 
long  distance  along  the  septum  opposite  the  inferior  turbi- 
nated body,  or  along  the  sutures  of  the  cartilaginous  and 
bony  septum. 

Symptoms. — The  most  prominent  symptoms  are  those  of 
nasal  obstruction,  want  of  proper  drainage  from  the  nasal  .; 
cavities,  and  increased  secretions.  When  the  obstruction  , 
is  great  and  constant  the  patient  becomes  a  "  mouth-  J 
breather."  The  inspired  air,  under  such  circumstances,  not  1 
being  properly  warmed,  moistened,  and  freed  from  dust  in  | 
ifci  passage  through  the  mouth,  causes  dry  lips,  a  coated  J 
tongue,  follicular  pharyngitis,  and  sometimes  chronic  laryn- 
gitis.    When   the   nasal    occlusion   is  complete,   the   face 
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I  assumes  a  stupid  expression  on  account  of  the  constantly 
open    mouth.     Should    the    habit    of  mouth-breathing    be 
acquired  in  early  childhood  and  continued  for  some  years, 
even  the  shape  of  the  bones  of  the  face  is  altered  and  the 
habit  of  mouth-breathing  retained  long  after  the  nasal  ob- 
strucdon  has  disappeared.     In  most  cases  of  hypertrophic 
t  rhinitis  any  position  favoring  the  gravitation  of  blood  into 
I  the  hypertrophied  parts  is  sufficient  to  cause  tiieir  disten- 
I  tion  ;  hence,  when  the  patient  is  in  bed,  first  one  nostril  and 
I- then  the  other  will   become  occluded,  according  to  which 
1  side   of  the   body  is   lain   upon.     This   is  especially  true 


hypertrophy  (Sriki 


[  when  large  posterior  hypertrophies  are  present.  Obstruc- 
I  tion  and  suppuration  of  the  nasal  duct  not  infrequently 
I  occurs  as  the  result  of  inflammation  of  the  duct,  begin- 
I  ning  at  its  nasal  orifice.  An  anterior  hypertrophy  of 
I  the  middle  turbinated  body  pressing  on  the  septal  nerve, 
I  which  is  a  branch  of  the  ophthalmic,  frequently  causes 
I  reflex  eye-symptoms,  such  as  chronic  conjunctivitis,  slight 
I  paresis  of  accommodation,  and  irritable  retina.  The  olfac- 
I  tory  slit  may  become  closed  from  hypertrophy  of  the 
I  middle  turbinated  body,  and  thus  interfere  with  the  sense 
I  of  smell  and  also  that  of  taste  to  a  corresponding  degree. 
rRcdness  of  the  tip  of  the  nose  and  acne  are  also  apparently 
I  some  cases  the  result  of  interference  with   the  blood 
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supply  of  the  skin.  Hearing  may  be  gravely  comproniistd 
from  the  pressure  of  hypertrophies  interfering  with  tlic 
blood  supply  of  the  Eustachian  tubes,  the  damming  up  of 
their  secretions,  or  the  extension  of  the  disease  to  their 
lining  mucous  membrane.  Headaches  are  often  complained 
of.  and  a  feeling  of  pressure  or  even  of  pain  at  the  root  of 
the  nose,  as  the  result  of  occlusion  of  the  infundibulum. 

The  patient  frequently  complains  that  he  has  '"a  bad 
breath."  In  many  cases  the  offensive  odor  is  due  to  decay- 
ing epithelium  upon  the  tongue  as  the  result  of  mouth- 
breathing  or  dyspepsia.  At  other  times  the  "  bad  breath  " 
of  which  the  patient  complains  is  perceptible  only  to  him- 
self, and  is  probably  due  to  irritation  of  the  olfactory  region 
of  the  nose,  contrasting  strongly  m  this  respect  with 
atrophic  rhinitis.     If  any     citirrhil  odor     of  th-L.  breath  of 


an  individual  with  hypertrophic  rhmitis  be  present 
always  more  annoying  to  himself  than  to  a  b\  stander 

Tnaiment. — Hacli  case  shoi  Id  be  treated  as  one  of  simple 
chronic  rhinitis  until  the  inflammation  of  the  Schneiderian    , 
membrane   has   disappeared,   when   operations   should  be  « 
undertaken  for  the  removal  of  any  tissue  causing  obstruction.    ■ 

Remmml  of  Anterior  Hypertrophies. — If  large,  especially  \ 
if  the  hypertrophy  consists  of  hyperplastic  tissue,  that  isi  \ 
tissue  that  does  not  contract  when  cocain  is  applied,  the  * 
operation  with  Jarvis'  needles  and  snare  (Figs.  54  and  55)  * 
will  be  found  most  satisfactory.     The  base  of  the  hypertro- 
phy should  be  -transfixed  with  a  needle  and  the  wire  loop 
of  the  snare  so  placed  that  it  surrounds  the  base  of  the 
hypertrophy  beneath  the   needle.     The  loop  being  drawn 
tight,  the  milled  nut  of  the  instrument  is  turned  slowly  until 
the  wire  loop  has  cut  through  the  tissues.     If  the  operation 
is  done  slowly  little  or  no  hemorrhage  results.     Anterior 
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hypertrophies  of  the  middle  turbinated  body  may,  however, 
I  be  removed  in  llie  same  manner  without  the  use  of  a  needle. 
Small   anterior   hypertrophies   can  be  removed  very  satis- 
factorily by  simply  cutting  through  them  with 
a  sharp  knife  to  the  bone.     This  method  is  of  Q 

advantage  in  children,  where,  as  the  result  of 
eczema  of  the  lip  and  sIec,  and  great  inflam- 
matory swelling  of  the  skin  and  mucous  mem- 
brane, it  is  difficult  to  do  any  other  operation. 
If  cocain  be  used,  the  cutting  causes  no  pain, 
and  may  be  repeated  as  often  as  the  cut  heals, 
until  the  eczema  and  hypertrophy  have  dis- 
appeared, which  often  occurs  within  a  few 
weeks. 

Anterior  hypertrophies  may  also  be  de- 
stroyed by  means  of  chemic  caustics.  These 
applications  are.  however,  so  unsatisfactory,  in 
comparison  with  other  measure-s  at  our  dis- 
posal, that  it  is  best  not  to  employ  them 
unless  nothing  better  is  obtainable  at  the  time  jS^ 

of  the  operation,  »'-V-j 

Perhaps  the  best  method  of  removing  an- 
terior hypertrophies  is  by  the  galvanocautay. 
A  pledget  of  absorbent  cotton,  saturated  with 
a  3  per  cent,  solution  of  cocain,  is  introduced 
into  the  inferior  meatus  and  allowed  to  re- 
j  main  in  contact  with   the  hypertrophy  until 
it  has  shrunken  as  much  as  possible  and  the 
parts  are  thoroughly  anesthetized.     A  metal 
si)eculum  is  introduced  after  the  removal  of 
the   cotton    and    the    hypertrophy   exposed. 
After  the  platinum  wire   of  the  cautery-knife 
is  at  a  dull-red  heat    it    is    placed   upon  the 
,  tliickcst    part    of  the    hypertrophy,    and    by 
means    of  gentle    to-and-fro    movements"  is 
I  made  to  cut  through  to  the  bone,  when  it  is  carefully  with- 
[  drawn,  so  as  not  to  detach  the  eschar  which  it  has  formed. 
!  The  operator  should  be  careful  to  cut  down  to  the  peri- 
r  osteum  before  withdrawing  his  cautery-knife  or  the  results 
\  of  the  operation  will  be  far  from  satisfactory ;  for,  although 


1 
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a  superficial  burn  eitlicr  with  the  galvanocautery  or  chromic 
acid  heals  very  qiiickiy  and  gives  a  certain  amount  of  relief 
for  a  short  time,  yet  the  results  are  not  as  permanent  as 
when  the  cautery -knife  is  made  to  penetrate  the  periosteum. 

No  after-treatment  is  required  beyond  keeping  the  wound 
as  dry  as  possible  and  endeavoring  to  avoid  detaching  the 
eschar  before  the  healing  process  has  been  completed 
beneath  it.  Should,  however,  the  eschar  become  detached 
an  antiseptic  and  astringent  powder  may  be  applied  with 
advantage  to  the  wound  to  form  an  artificial  scab.  The 
day  following  the  operation  there  may  be  some  inflam- 
matory reaction  and  the  nostril  occluded  by  swelling  of  the 
wounded  hypertrophy,  the  patient  feeling  as  if  he  had  caught 
cold  in  that  nostril ;  but  this  quickly  subsides  tf  all  catarrhal 
inflammation  has  been  removed  beforf  the  operation  was  under- 
taken. When  this  has  not  been  done,  slight  elevation  of 
temperature  and  inflammation  of  the  tonsil  and  perhaps 
other  lymphatics  on  the  same  side  as  the  operated  nostril 
sometimes  occur,  and  indicate  the  presence  of  a  mild  infec- 
tion. 

Although  nearly  six  weeks  are  sometimes  required  for  the 
complete  heahng  of  a  cautery  wound,  yet  little  inconveni- 
ence is  usually  experienced  by  the  patient  during  the  heal- 
ing process,  except  that  during  the  first  week  the  nostril  is 
sometimes  more  obstructed  than  ever  as  the  result  of  swell- 
ing. At  the  end  of  about  ten  days  the  slough  produced 
by  the  burning  separates  from  the  wound  and  decided 
advantage  from  the  cauterization  is  then  first  experienced. 
The  improved  respiration  becomes  greater  and  greater  until 
the  wound  is  finally  entirely  healed.  The  anterior  portion 
of  the  turbinate  then  presents  a  somewhat  pale  appearance, 
with  a  depression  indicating  the  seat  of  the  cautery  appli- 
cation. The  turbinate  not  only  is  diminished  in  size,  but 
sudden  change  in  its  volume,  with  consequent  obstruction 
of  the  nostril,  is  also  prevented.  The  patient  states  he 
"  does  not '  catch  cold '  as  readily  as  before  the  operation." 

The  cautery  should  be  used  judiciously,  as  great  and 
permanent  injury  may  result  from  the  work  of  a  careless  or 
brutal  operator.  Large  tracts  of  mucous  membrane  may 
be  destroyed  by  application  of  the  flat  side  of  the  cautery- 
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a  Tiioist  mucous  surface  of  a 
mds    heal    slowly    and    some 
becomes  covered  by  an  epi- 
thelium that  functionates  properly. 

The  galvanocautery  should  be  used  cautiously  upon  the 
middle  turbinated  bone,  only  a  very  small  knife  being  em- 
ployed for  the  purpose.     Its  application  to  the  posterior 


knife  or  the  spreading 
cheniic  caustic,  Sucli 
time  elapses  before  the 


'  portion  of  the  nose  is  best  avoided.  Because  of  the  thin- 
'  ness  of  the  cartilaginous  septum  and  the  low  vitality  of  its 

cartilage  deep  cautery  wounds  generally  result  in  a  perfora- 
'  tion.      Because  of  the  edema  that  sometimes  results    the 

cautery  should  not  be  used  on  the  uvula,  the  anterior  pillars 

of  the  fauces,  the  arytenoids,  or  the  glosso-e  pi  glottic  folds 
i  exc<rpt  with  extreme  caution.     It  is  permissible  to  remove  a 

little  mass  of  mycosis  by  means  of  the  galvanocautery  from 


r 


86       DISEASES   OE  THE  N'OSE,    THROAT,   A. 

these  regions,  but  a  very  small  cautery-knife  should  be  em- 
ployed and  the  burn  should  be  verj'  superficial. 

Chromic  acid  is  more  frequently  employed  than  any  other 
chemic  caustic  in  the  treatment  of  anterior  hypertrophies. 
It  should  be  used  in  the  following  manner :  The  end  of  an 
Allen's  probe  (Fig.  56)  is  heated  and  plunged  into  a  bottle 
containing  crystals  of  chronnic  acid,  some  of  which  will  ad- 
here to  the  probe  and  be  withdrawn  with  it  from  the  bottle. 
A  further  application  of  heat  will  fuse  these  crj-stals  upon 
the  probe,  which  is  now  ready  for  use.  The  probe  may 
also  be  prepared  for  use  as  a  cautery  by  wrapping  a  few 
fibers  of  absorbent  cotton  about  its  end  and  rubbing  into  it 
moist  powdered  crystals  of  chromic  acid  until  the  cotton  is 
saturated  with  the  paste. 

The  parts  having  been  cocainized,  the  end  of  the  probe 
covered  with  chromic  acid  is  pressed  firmly  into  the  hyper- 
trophy and  pushed  backward  and  forward  over  the  line  to 
be  cauterized,  and  finally  withdrawn.  After  the  lapse  of  a 
few  moments  the  nasal  chamber  is  thoroughly  washed  with 
the  spray  from  an  atomizer  containing  an  alkaline  solution, 
care  being  taken  that  none  of  the  resulting  chromic  salt 
reaches  the  pharynx  and  is  swallowed,  as  it  is  poisonous. 

Chromic  acid  is  more  uncertain  in  its  action  than  the  gal- 
van  oca  utery-knife,  and  the  same  is  true  of  trithloracctic  acid, 
which  is  u.sed  in  practically  the  same  manner,  except  that, 
being  a  liquid,  it  cannot  be  fused  on  to  the  end  of  a  probe. 

Cautery  Batteries.— P^ny  galvanocautery  battery  that  is 
capable  of  heating  the  platinum  wire  of  the  cautery-knife 
to  a  cherry-red  heat  will  answer,  but  a  good  storage -battery 
is  cheaper  and  cleaner  and  less  liable  to  get  out  of  order 
than  most  primary  cautery  batteries.  Portable  storage- 
batteries  can  be  obtained  and  may  be  charged  from  the 
wires  of  an  electric  light  company  or  from  four  or  five  cells 
of  the  ordinary  sulphate-of-copper  battery  u.scd  in  teleg- 
raphy. For  office  use,  one  cell  of  a  Flemming  portable 
storage-battery  and  four  Watson  sulphate-of-copper  celts 
to  charge  it  with  electricity  will  be  found  an  efficient 
and  cleanly  outfit.  However,  such  an  outfit  will  hardly  be 
sufficient  for  all  purposes.  Each  cell  of  a  storage-battery 
supplies  2^  volts  of  tension,  the  quantity  of   electricity 
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furnished  being  expressed  in  ampere  hours.  A  cell  fur- 
nishing fifty  ampere  hours  will  supply  fifty  amperes  for  one 
hour  or  one  ampere  for  fifty  hours.  Other  things  being 
equal,  the  number  of  ampere  hours  depends  upon  the  size 
of   the  cell;  but  the  voltage  or  pressure  of  the  current 


depends  solely  upon  the  number  of  cells,  each  cell  supply- 
ing only  2^(i  volts,  regardless  of  its  size.  It  requires  for 
each  cell  four  or  five  sulphate-of-copper  cells  to  charge  it 
efficiently. 

Electric  motors  are  supplied  that  do  efficient  work  with  a 
2-volt  current,  and  for  such  motors,  galvan oca utery- knives, 
and  snares  one  large  storage-cell  is  sufficient. 


i 


A  verj'  satisfactory  electric  outfit  for  heating  cautery- 
knives  can  be  constructed  from  ordinary  dry  cells  such  as 
can  be  obtained  in  any  electric  supply  store  for  about  30 
cents  a  piece.      For  the  larger  knives  it  is  safer  to  have  as 
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many  as  twelve  cells ;  for  the  smaller  knives,  three  or,  at 
most,  six  cells  will  be  sufficient.  The  cells  then  should  be 
arranged  in  a  box  in  series  of  three  and  multiples  of  two 
and  four.  'Fig.  59  shows  the  arrangement  of  cells  and 
binding  posts.)  When  the  cautery- knife  is  connected  with 
binding  posts  1  and  2  but  two  series  of  three  cetis  are  in 
the  circuit  and  there  is  little  danger  of  melting  the  thin 
platinum  of  a  small  knife.  When  binding  posts  1  and  3 
are  used,  four  series  of  three  cells  will  be  in  the  circuit  and 
sufficient  electricity  will  be  furnished  to  heat  the  largest 
knives.  The  advantage  of  this  arrangement  is  that  when 
the  cells  become  exhausted  others  readily  can  be  purchased 
in  any  electric  supply  store. 
This  arrangement  of  the  cells 
cannot  be  used  for  small  incan- 
descent lamps  for  purposes  of 
transillumination,  as  the  voltage 
of  such  lamps  is  commonly 
greater  than  that  furnished  by 
three  cells  in  series.  In  fact, 
for  purposes  of  transillumina- 
tion, it  is  convenient  to  have  six 
cells  in  series. 

When  the  rhinologist's  ofBce 
is  lighted  from  the  wires  of 
an  electric  supply  station  some 
form  of  ■'  converter "  may  be 
used  to  secure  a  current  suitable 
cuuB, .,  uni.  j-^^   ji^^   galvanocautery,  snare, 

miniature  lamps,  and  electric  motor.  Apparatus  also  may 
be  purchased  for  obtaining  from  the  companies'  wires 
both  a  suitable  galvanic  and  faradic  current  for  medicinal 
purposes. 

Rcmm-tU  of  Posterior  Hypertrophies. — A  Jarvis  snare 
should  be  threaded  with  No.  5  imported  steel  piano  wire, 
as  the  wire  should  have  sufficient  resistance  not  to  bend 
away  from  the  base  of  the  hypertrophy  after  it  has  engaged 
the  growth.  The  loop  of  wire  should  be  bent  to  one  side 
before  being  introduced  into  the  nostril,  so  that  it  may  the 
more  readily  be  passed  around  the  hypertrophy  and  remain 
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in  position  when  the  loop  is  tightened.  Being  made  as 
small  as  possible  without  distorting  it  by  pulling  down  the 
sliding  tutie  upon  the  handle  of  the  instrument,  the  loop  is 
cartifully  introduced  along  the  floor  of  the  nose  until  the 
posterior  wall  of  the  pharynx  is  reached,  when  the  loop  is 
again  enlarged  by  pushing  upward  the  sHding  tube,  and  the 
instrument  at  the  same  time  is  slowly  withdrawn  as  its 
handle  is  carried  toward  the  septum.  By  this  means  the 
wire  is  made  to  surround  the  hypertrophy  and  a  resistance 
is  finally  felt  as  the  instrument  is  withdrawn,  caused  by  the 
bight  of  the  loop  coming  in  contact  with  the  base  of  the 
hypertrophy.  The  wire  loop  is  now  quickly  tightened 
around  the  hypertrophy  by  pushing  forward  the  instrument 
within  the  sliding  tube,  and  the  milled  nut  is  quickly  screwed 
downward  into  place.  Two  or  three  additional  turns  are 
given  to  the  milled  nut  to  be  certain  that  the  wire  is  tight 
about  the  base  of  the  growth  and  that  the  instrument  is 
held  firmly  in  place  without  danger  of  slipping,  when  the 
patient  may  be  allowed  to  rest.  The  sudden  tightening  of 
the  wire  loop  occasions  the  patient  some  pain,  which,  how- 
ever, soon  subsides,  when  the  loop  may  be  still  further 
tightened  by  turning  the  milled  nut  until  the  patient  begins 
to  again  experience  pain.  In  this  way,  proceeding  slowly 
and  carefully,  the  hypertrophy  is  finally  squeezed  off  from 
its  attachment,  and  is  generally  removed  clinging  to  the 
end  of  the  instrument  by  some  fibers  that  have  been  drawn 
down  into  it  with  the  wire.  Should,  however,  the  growth 
not  be  removed  with  the  instrument,  no  attempt  should  be 
made  to  dislodge  it  from  the  nose,  as  it  forms  an  eflicient 
plug  to  prevent  hemorrhage,  and  will  probably  drop  into 
ihc  fauces  and  be  ex[>ectorated  within  twenty-four  hours 
after  the  operation.  From  thirty  minutes  to  two  hours 
should  be  thus  consumed  in  removing  a  posterior  hyper- 
trophy in  order  to  prevent  severe  hemorrhage,  which,  from 
its  situation,  might  be  difficult  to  control ;  the  patient  should 
sit  a  while  in  the  doctor's  office  before  proceeding  homeward, 
and  should  be  cautioned  against  walking  rapidly,  violently 
blowing  his  nose,  or  hawking  and  spitting.  Ordinarily 
there  is  very  little  blood  lost  at  the  time  of  the  operation, 
but   for   some    days   afterward  the  patient  expectorates  a 
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blood-tinged  mucus.  Owing  to  the  compression  of  the  wire, 
the  wound  made  by  snaring  a  posterior  hypertrophy  is  but 
small  and  generally  heals  rapidly.  Where  there  are  several 
posterior  hypertrophies  present  in  the  nose,  a  second  opera- 
tion may  be  done  a  week  after  the  first.  If  a  posterior 
hypertrophy  is  very  small  and  sessile  it  may  more  easily 
be  removed  if  the  operator  waits  until  his  patient  lias  caught 
cold,  when  the  swollen  growth  is  more  readily  gra.sped 
with  the  wire.  Cocain  should  not  be  used  as  a  local  anes- 
thetic for  the  removal  of  posterior  hypertrophies  because  it 
shrinks  the  tissues  to  such  an  extent  that  it  is  difficult  to 
grasp  the  hypertropy  with  the  snare.  A  lo  per  cent,  solu- 
tion of  stovain  does  not  contract  the  tissues  and  hence  is 
the  preferable  anesthetic  for  this  operation. 

EcchondroBea  and  Exostoses  of  the  Septum. — A  localized 
cartilaginous  thickening  or  projection  front  the  cartilaginous 
septum  is  called  an  ecchondrosis,  while  a  similar  bony 
growth  upon  the  bony  septum  is  referred  to  as  an  exostosis 
or  hyperplastic  osteoma.  Heteroplastic  osteoma  is  a  name 
given  to  rather  a  rare  form  of  bony  nasal  growth  which 
springs  from  the  cellular  tissue  beneath  the  mucous  mem- 
brane, is  not  continuous  with  the  cartilaginous  or  bony 
framework  of  the  nose,  and  is  therefore  movable.  Fre- 
quently ridges  or  shelves  of  cartilage  and  bone  are  found 
extending  along  the  s«ptum  nearly  from  the  anterior  to  the 
posterior  nares.  Usuallj'  such  growths  are  opposite  the 
lower  turbinated  body  or  follow  the  suture  between  the 
vomer  and  superior  maxillary  or  that  between  the  triangular 
cartilage  and  the  vomer. 

Etiology. — They  are  doubtless  sometimes  merely  pro- 
visional callus  that  has  escaped  absorption  and  been  dc- 
po.sited  upon  an  old  fracture  of  the  septum.  The  fracture 
may  have  been  received  during  early  childhood  as  the  result 
of  one  of  the  numerous  "bumps  upon  the  nose"  that 
children  are  constantly  receiving. 

Symptoms. — Frequent  nasal  obstruction.  Atrophy  of  the 
turbinated  body  opposite  them  is  not  uncommon,  nor 
neuralgia  of  the  whole  side  of  the  face  as  the  result  of 
intranasal  pressure.  Sometimes  the  crest  of  such  growths 
is  ulcerated,  and  a  thin,  irritating,  sanious  discharge  results, 
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impossible  to  cure  except  by  the  removal  of  the  exostosis 
or  ecchondrosis.  The  nostril  being  obstructed  in  front,  the 
breath  current  is  interfered  with  in  such  away  that  there  is 
a  constant  rarefaction  of  the  air  at  the  orifice  of  the  Eusta- 
chian tube  at  each  inspiration,  and  as  the  result  of  "  vacuum 
congestion"  tinnitus  and,  finally,  otitis  media  and  deafness 
result. 

Operations. — Localized  thickenings  of  the  cartilaginous 
septum  may  be  cut  through  and  removed  by  means  of  a 
small  probe-pointed  tenotome.  When  the  growth  is  hard 
and  bony  it  is  best  removed  by  means  of  a  chisel  or  saw. 
It  should  be  borne  in  mind  that  only  that  portion  of  the 
growth  should  be  removed  which  interferes  with  proper 
nasal  respiration.  This,  of  course,  means  in  most  instances 
the  whole  of  the  growth.  In  a  roomy  nostril,  however, and  in 
atrophic  rhinitis  tlie  growth  may  in  some  instances  be  doing 
good  by  occupying  a  certain  amount  of  space  in  a  nostril 
already  too  large,  and  under  such  circumstances  its  removal 
would  probably  cause  postnasal  catarrh  and  chronic  pharyn- 
gitis. The  patient  is  prepared  for  operation  by  placing  a 
piece  of  absorbent  cotton  saturated  with  a  4  per  cent,  solu- 
tion of  cocain  within  the  nostril.  The  cocain  should  be 
allowed  to  remain  in  contact  with  the  structures  to  be  oper- 
ated on  for  at  least  twenty  minutes  that  its  anesthetic  effects 
may  penetrate  as  deeply  as  possible.  After  the  removal  of 
the  cotton  the  nostril  should  be  sprayed  with  a  1  :  1000 
solution  of  adrenalin  to  render  the  operation  as  bloodless 
as  possible.  The  line  of  incision  should  then  be  painted 
with  a  10  per  cent,  solution  of  cocain. 

The  parts  to  be  operated  upon  should  be  exposed  by 
means  of  the  author's  dilator  (Fig.  21).  which  will  be 
foundvcrj-convenient  for  operations  within  the  nose, because 
when  once  in  position  it  is  more  nearly  self  retaining  than 
any  other  nasal  speculum,  and  is  not  easily  displaced  by  the 
struggles  of  the  patient  during  an  operation.  If  a  chisel  is 
to  be  used  the  patient's  head  is  made  to  rest  against  a  firm 
support,  and  the  edge  of  the  chisel  is  placed  against  the 
anterior  portion  of  the  exostosis  and  made  to  penetrate  as 
deeply  as  possible  by  pushing  it  forward  with  the  hand.  If 
necessary  the  operation  is  continued  by  hammering  upon 


the  handle  of  the  chisel  with  a  lead  mallet  until  the  growth 
is  felt  to  be  severed  from  its  attachment  to  the  septum. 
Ordinarily,  after  the  use  of  the  chisel,  a  few  sherds  of 
mucous  membrane  still  bind  the  growth  to  the  septum. 
These  are  .severed  by  passing  the  wire  loop  of  a  snare 
around  the  growth,  and  the  exostosis  withdrawn  from  the 
nostril  by  means  of  the  snare  or  forceps.  The  advantage 
of  the  chisel  operation  is  the  quickness  with  which  it  can 
be  performed ;  but  after  the  first  cut  has  been  made  the 
nostril  is  deluged  with  blood  and  the  operator  has  to  com- 
plete the  operation  entirely  by  the  sense  of  touch,  being 
careful  to  hold  his  chi.sel,  while  hammering  upon  it,  with  its 
blade  exactly  parallel  to  the  septum. 

The  operation  is  brutal  and  i.s  almost  invariably  followed 
by  syncope,  as  the  result,  perhaps,  of  the  concussion  of  the 
brain  caused  by  the  blows  of  the  mallet.  When  the  exos- 
tosis is  large  the  results  are  frequently  unsatisfactory,  a  large 
jagged  wound  generally  resultingfrom  frequent  applications 
of  the  chisel.  The  operation,  if  justifiable  at  all,  is  only  so 
in  cases  where  the  exostosis  is  attached  to  the  septum  by  so 
narrow  a  base  that  it  may  be  severed  by  a  single  thrust,  as 
it  were,  of  the  chisel  or  gouge. 

When  the  saw  is  used,  it  should  be  entered  belffiv  the 
growth  and  the  sawing  done  in  an  upward  direction,  so  as 
to  obscure  the  field  of  operation  as  little  as  possible  by 
blood,  whicii,  of  course,  flows  downward  from  the  wound. 
When  the  shelf  of  bone  is  large  and  hard  the  operation  is 
necessarily  tedious  ;  but  at  any  stage  of  the  operation  the 
saw  may  be  withdrawn  and  both  operator  and  patient  rest, 
a  plug  of  absorbent  cotton  saturated  with  a  4  per  cent. 
solution  of  cocain  being  again  inserted  within  the  nostril. 
Under  these  circumstances  the  cocain  acts  as  a  hemostatic, 
and  the  probability  is  that  the  nostril  will  be  found  free  from 
blood  when  the  cotton  is  withdrawn,  so  that  the  operator 
can  readily  see  to  replace  the  saw  in  the  cut  already  made. 
However,  if  necessary  the  no.se  may  be  .sprayed  with  a 
1 :  1000  solution  of  adrenalin  from  time  to  time  during  the 
operation.  It  is  possible  in  some  instances  to  secure  a  prac- 
tically bloodless  operation  ;  but  it  should  be  borne  in  mind 
that  adrenalin  contracts  only  the  more  superficial  vessels,  and 
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that  if  a  large  vessel  is  severed,  especially  one  deeply  im- 
bedded in  bone,  the  hemorrhage  may  be  severe.  Under  such 
circumstances  the  operation  should  be  completed  as  speedily 
as  possible  and  the  severed  mass  of  bone  removed.  The 
nostril  should  then  be  quickly  "  packed "  with  cones  of 
absorbent  cotton  saturated  with  peroxid  of  hydrogen,  as 
described  in  the  section  on  Nasal  Hemorrhage.  It  is  well 
before  imdertaking  any  operation  to  have  several  cones  of 
cotton  prepared  so  as  to  be  able  to  quickly  control  hem- 
orrhage should  it  occur. 

Tiiere  are  many  varieties  of  *iasal  saivs  for  sale  in  the  in- 
strument stores.     That  of  Sajous  (Fig.  60,  a),  Bucklin  (Fig. 


60,  c),  with  teeth  arranged  like  a  metacarpal  saw,  sever  the 
bone  more  rapidly  than  the  others,  and  hence  are  to  be  pre- 
ferred when  the  mass  of  bone  to  be  removed  is  large  and 
hard.     Sajous'  saw  is  the  more  rapid  of  the  two. 

Not  infrequently,  after  the  bone  has  been  completely 
severed,  it  wilt  be  found  difficult  to  cut  with  the  saw  the 
shreds  of  mucous  membrane  by  which  it  is  .still  attached  to 
the  septum.  The.se  shreds  u.sualjy  can  be  easily  cut  with 
the  nasal  scissors.  However,  in  most  instances  the  snare 
(Fig.  54)  is  by  far  the  preferable  instrument.  The  snare  is 
especially  useful  in  cases  where  a  small  exostosis  has  appar- 
ently been  completely  severed,  but  has  disappeared  from 
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view  in  the  blood  withid  the  nose.  In  some  of  these  cases 
it  is  difficult  to  locate  and  grasp  the  mass  with  forceps, 
and  impossible  for  the  patient  to  blow  it  from  the  nostril 
because  of  a  shred  or  two  of  uncut  mucous  membrane ; 
under  these  circumstances  if  the  wire  loop  of  a  snare  is 
passed  beyond  the  position  of  the  exostosis  and  then  kept 
closely  in  contact  with  the  septum  as  it  is  withdrawn  from 
the  nose,  the  loop  will  hardly  fail  to  encircle  any  shreds  that 
still  connect  the  exostosis  to  the  septum,  and  after  these  are 
severed  by  closing  the  loop  the  exostosis  usually  is  with- 
drawn from  the  nose  with  the  snare  by  means  of  fibers  that 
have  been  drawn  into  the  tube  of  the  snare. 


Drills. — The  motive  power  for  the  drill  is  supplied  through 
a  flexible  armpiece  (such  as  is  used  by  dentists)  by  a  small 
electromotor  suspended  from  a  movable  bracket  attached 
to  the  wall,  at  one  side  of  the  patient's  head.  Many  of  the 
drills  and  trephines  offered  for  sale  are  rendered  so  clumsy 
by  the  shield  designed  to  protect  the  parts  about  the  field 
of  operation  from  injury  that  the  trephine  and  shield  cannot 
be  introduced  more  than  \  inch  within  the  nostril  with- 
out hiding  everything  from  view;  while  the  instrument  is 
too  short  to  reach  from  the  anterior  to  the  posterior  border 
of  the  septum  CFig.  62).  There  is,  moreover,  so  much 
rattling  of  the   trephine   inside  the  shield  as  to  interfere 
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materially  with  the  delicacy  of  the  sense  of  touch  through 
it.  These  faults  are  overcome  by  lengthening  the  shanks 
of  trephines  and  burrs,  and  constructing  the  shield  as  shown 
in  Fig.  63.  So  modified,  the  trephine  seems  to  possess  all 
the  advantages  of  both  chisel  and  saw 
for  the  removal  of  bony  growths  from 
the  septum,  and  none  of  the  disad- 
vantages of  either  instrument. 

The  operation  with  the  drill  is  per- 
formed in  the  following  manner :  A 
trephine  sufficiently  large  to  remove 
at  once  the  major  portion  of  the  exos- 
tosis is  selected,  and  with  its  shield  is 
adjusted  to  the  armpiece  of  the  elec- 
tric motor  in  such  a  manner  that  the 
shield  will  protect  all  parts  of  the  nose 
from  injury  except  those  to  be  cut 
away.  The  teeth  of  the  trephine  are 
now  pressed  into  the  anterior  part  of 
the  growth,  and  as  the  instrument  is 
pushed  forward  a  piece  of  bone  is  cut 
from  the  exostosis,  which  enters  the 
cavity  of  the  trephine,  where  a  knife 
set  at  an  angle  cuts  it  into  pieces  suf-  ^^^  6>  — EiK^ic-moior 
ficiently  small  to  pass  through  a  fenes-  driiii, 

tra  made  for  this  purpose.     Should  a 
sufficient  amount  of  the  growth  not  be  removed  by  the  first 
passage  of  the  trephine  through  the  nasal  fossa,  the  tre- 
phine may  be  reapplied  as  often  as  may  be  necessary  to 


;  the  entire  exostosis  and  leave  a  smooth,  flat  sur- 
[  face  like  that  made  by  a  saw. 

When  an  ecchondrosis  nr  exo.stosis  has  attached  itself 

to    the    inferior   turbinated    bone,    so    that    a    synechia    or 

"bridge"  extends  from  the  septum  to  the  opposite  side  of 

I  the  nostril,  it   is   perhaps   best   removed   by  first  sawing 
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tlirough  the  portion  next  the  septum,  then  snaring  the 
attachment  to  the  turbinate.  Unfortunately,  after  such  an 
operation  the  "  bridge  "  is  very  hable  to  recur,  owing  to  the 
granulations  from  the  cut  surfaces  of  each  side  of  the  nostril 
approaching  each  other  during  the  healing  process  until 
they  finally  unite.  To  prevent  this  disaster,  a  steel  probe 
may  be  used  to  break  down  the  adhesions,  or  a  piece  of 
tin-foil  or  gutta-percha  may  be  worn  inside  the  nose  between 
the  cut  surfaces  until  the  heahng  process  is  complete. 
Ordinarily  nasal  operations,  either  with  saw  or  chisel, 
require  no  after-treatment  beside  the  free  use  of  an  alkaline 
wash  by  the  patient,  in  order  to  keep  the  wound  clean. 
There  is  but  little  inflammatory  reaction  and  the  wounds 
heal  promptly. 

Packing  thf  nose  with  iodpfom  gauze  or  any  other  sub- 
stance after  a  nasal  operation  should  be  avoided  if  possible. 
It  is  only  permissible  to  check  hemorrhage  or  when  the 
patient  has  to  travel  a  considerable  distance  after  leaving 
the  surgeon's  office  before  reaching  home.  Under  such 
circumstances  a  narrow  strip  of  iodoform  gauze,  previously 
saturated  with  fluid  albolene,  should  be  placed  in  the  nose 
in  such  a  manner  as  to  make  gentle  pressure  upon  the 
wound.  Such  a  packing  can  generally  be  removed  in  from 
twelve  to  twenty-four  hours,  if  care  is  taken  to  remove  it 
gradually,  so  as  not  to  remove  the  pressure  from  the 
wound  too  suddenly. 

When  no  dressing  is  used,  which  is  by  far  the  preferable 
method,  blood-stained  mucus  is  blown  from  the  nose  for 
some  days  after  the  operation. 

Turbinectoiny,  or  removal  of  the  whole  or.  at  least,  the 
greater  portion  of  the  inferior  turbinated  body,  has  been 
performed  to  secure  increased  breathing  space,  for  the 
removal  of  malignant  growths,  and  for  other  reasons. 

Turbinotomy,  or  the  removal  of  a  portion  of  the  inferior 
turbinate,  has  been  already  described.  The  removal  of  a 
portion  of  the  middle  turbinate  will  be  considered  in  the 
section  on  Ethmoiditis.  Practically,  turbinectomy  of  the 
middle  turbinate  is  never  performed. 

When  sufficient  nasal  respiratim  can  be  secured  by 
operations   on   the   septum,  such   as   the   removal    of  an 
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exostosis  or  bringing  a  septa!  deviation  into  the  median  line, 
it  is  better  not  to  remove  any  large  portion  of  the  inferior 
turbinated  body  because  of  the  great  destruction  of  mucous 
membrane  and  erectile  tissue. 

Moreover,  a  turbinectomy  done  to  relieve  the  stenosis 
caused  by  a  deviated  septum  would  accomplish  nothing 
toward  improving  the  condition  of  the  wider  nostril.  As  a 
□latter  of  fact,  when  middle-ear  catarrh  results  from  deviation 
of  the  nasal  septum,  it  frequently  begins  in  the  ear  of  the 
same  side  as  the  wider  naris. 

The  operation  is  done  in  the  following  manner:  The 
nasal  mucous  membrane  is  cleansed  with  spray  from  an 
atomiztT  containing  Dobell's  solution  or  some  other  suitable 
alkaline  fluid.  The  nasal  mucous  membrane  is  then  sprayed 
with  a  i  :  1000  solution  of  adrenalin  in  order  to  prevent 
hemorrhage.  The  upper  and  lower  portion  of  the  attach- 
ment of  the  inferior  turbinate  is  now  cocainized  with  a  4  per 
cent,  solution  of  cocain.  All  adhesions  between  the 
turbinate  and  the  septum  are  broken  down  and  the  saw 
inserted  just  beneath  the  articulation  of  the  turbinate  with 
the  maxillary  bone.  The  sawing  is  done  diagonally  up- 
ward and  inward  undl  the  articulation  is  severed.  Should 
the  saw  fail  to  sever  some  shred  of  connective  tissue  and 
mucosa  that  still  unite  the  turbinate  with  the  superior 
maxilla,  these  are  cut  with  a  pair  of  scis.sors  and  the 
turbinate  grasped  with  a  pair  of  forceps  and  removed  from 
the  nose. 

Should  hemorrhage  render  such  a  procedure  necessary, 
the  nostril  Is  packed  with  iodofom  gauze  saturated  with 
peroxid  of  hydrogen  and  the  patient  placed  in  bed.  This 
packing  is  removed  permanently  after  twenty-four  hours 
unless  renewed  hemorrhage  necessitates  replacing  the  pack- 
ing. During  the  period  required  for  the  healing  of  the 
wound  the  nose  is  cleansed  with  Dobell's  solution  and  the 
wound  covered  with  a  powder  consisting  of  equal  parts  of 
aristol  and  stearate  of  zinc. 

Atrophic  rtunitis  is  an  atrophic  condition  of  the  nasal 
mucous  membrane,  usually  also  of  the  submucous  tissues  ; 
and  occasionally  of  the  turbinated  bones  and  septum.  The 
disease  is  characterized  by  a  lessening  in  the  size  and  thick- 
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ness  of  the  intranasal  anatomy,  a  change  in  the  color  of  the 
mucous  membrane,  and  partial  loss  of  function  as  the 
result  of  a  decrease  in  the  number  of  component  cells, 
hence  the  formation  of  crusts  of  inspissated  and  putrid 
mucus  which  emit  a  fetid  and  offensive  odor. 

"Wk^  synonyms  are  dry  catarrh;  atrophic  nasal  catarrh; 
in  children,  scrofulous  rhinitis;  and  where  there  is  a  stench. 

Etiology. — Atrophic  rhinitis  is  said  to  result  from  long- 
continued  hypertrophic  rhinitis.  An  abnormal  dryness  of 
the  atmosphere,  like  that  produced  by  hot-air  heaters, 
abnormal  patulency  of  tlie  nares,  or  anything  else  that 
causes  a  rapid  evaporation  of  the  nasal  secretions,  tends 
to  produce  atrophic  rhLnitLs.  Bosworth  stated  that  in 
many  instances  the  disease  begins  in  childhood  as  a  puru- 
lent rhinitis.  Any  infection  with  bacteria  virulent  enough 
to  cause  destruction  of  the  nasal  mucous  membrane  over 
comparatively  large  areas  will  produce  atrophic  rhinitis. 
The  writer  has  seen  it  occur  in  the  adult  as  the  result  of 
syphilis,  and  probably  the  larger  majority  of  cases  are  the 
result  of  the  destruction  caused  by  pseudomembranous 
rhinitis  and  nasal  diphtheria.  Suppuration  of  the  accessory 
sinuses  also  may  be  either  a  cause  or  the  result  of  atrophic 
rhinitis,  and  there  is  said  to  be  present  in  most  cases  the 
bacillus  fcetidus  ozsna;,  which  was  formerly  thought  to  be 
the  cause  of  the  disease.  Racteria  of  various  kinds  swarm 
in  the  semiputrid,  half-dried  secretions,  and  the  .stench  is 
either  directly  the  result  of  such  masses,  or  may  originate 
from  the  contents  of  suppurating  accessory  sinuses,  or  from 
masses  retained  in  the  crypts  and  folds  of  the  third  tonsil. 
The  bony  structures  atrophy  as  the  result  of  a  rarefying 
osteitis  affecting  mostly  the  turbinates. 

Pathology. — When  the  disease  is  the  result  of  long- 
continued  hypertrophic  rhinitis,  the  pressure  of  adventitious 
cellular  tissue  causes  absorption  of  the  glandular  elements. 
The  surface  of  the  mucous  membrane  being  thus  nearly 
deprived  of  its  secretions,  is  exposed  to  dust  and  irritants 
of  every  kind  that  accumulate  upon  it.  and  with  long- 
retained  and  rotting  .semi-inspissated  secretions,  form  bad- 
smelhng  scabs  and  crusts.     Owing  to  pressure   from  these 
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■   scabs,  shallow  ulcers  occur  beneath  them,  while  the  atrophy  \ 

r  progresses  until,  in  some  cases,  the  turbinated  bones  have 
nearly  disappeared  and  the  septum  has  become,  at  certain 
parts,  almost  as  thin  as  a  sheet  of  writing  paper.  It  is  not 
uncommon  for  individuals  to  present  themselves  to  the 
surgeon  with  hypertrophic  catarrh  existing  in  one  nasal 
cavity,  whilst  atrophic  rhinitis  is  present  in  the  other.  In 
such  cases  there  is  usully  deviation  of  the  septum  toward 
the  hypertrophic  side.  Cases  are  not  infrequently  seen 
with  an  inferior  turbinated  body  and  the  adjacent  mucous 
membrane  atrophied,  whilst  the  middle  turbinated  body 
immediately  above  is  greatly  hypertrophied. 

Concomitant  disease  of  the  ethmoid  cells  or  of  some  one  1 

or  more  of  the  other  accessory  sinuses  of  the  nose  is  not 
uncommon  in  atrophic  rhinitis,  and  it  has  been  claimed  that  J 

atrophic  rhinitis  may  result  from  suppuration  of  one  of  the 
accessory  sinuses.  When  superficial  necrosis  results  from 
bacterial  infection  the  progress  of  the  disease,  after  the  for- 
mation of  ulcers,  is  similar  to  that  described  above.  Retained 
secretions  putrefy  and  produce  a  characteristic  odor,  horribly 
offensive,  the  disease  being  then  termed  ozena.  Similar 
stenches  occur  in  syphilitics,  the  stench  resulting  usually 
not  from  fetid  semi -inspissated  mucus,  but  from  sequestra 
of  dead  bone  within  the  nose. 

Somewhat  numerous  varieties  of  bacteria  are  found  in 
the  secretions  of  atrophic  rhinitis,  the  saprophytes,  or  those  ' 

causing  putrefaction,  naturally  being  the  most  numerous. 
Attention  has  not  infrequently  been  called  to  the  large  pro- 
portion of  cases  of  pulmonarj'  tuberculosis  among  patients 
with  atrophic  rhinitis ;  for  instance,  Theisen  reports  I4 
cases  of  pulmonary  tuberculosis  among  40  cases  of  ozena 
examined.  It  has  been  suggested  that  the  large  proportion 
of  consumptives  is  due  to  the  fact  that  atrophic  rhinitis  de-  J 

privcs  the  nose  of  its  power  to  arrest  and  destroy  the  bac-  J 

teria  of  inspired  air.  1 

Symptoms. — A  sensation  of  dryness  and  irritation  within  j 

the  nose  and  pharyngeal  vault,  with  almost  constant  efforts  ' 

to  remove  the  accumulated  secretions  by  hawking,  spitting, 
and  blowing  the  nose.  The  breath  is  usually  fetid,  but 
the  patient,  because  of  his  defective  sense  of  smell,  is  un-  J 
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aware  that  his  breath  is  horribly  offensive.  Upon  inspec- 
tion, the  mucous  membrane  is  found  dry  and  glazed,  with 
scabs  and  pus  adhering  to  certain  portions  of  it.  Sometimes 
the  nostrils  are  so  patulous  that  the  posterior  pharyngeal 
wall  can  be  plainly  seen  through  them,  and  it  also  is 
usually  in  an  atrophic  condition.  Reflex  skin  rashes  and 
laryngitis  are  very  common  as  the  result  of  this  affection. 

Treatment. — The  indications  are  to  secure  and  maintain 
absolute  cleanliness  of  the  nasal  mucous  membrane,  and 
replace,  if  possible,  the  atrophied  parts.     Cleanliness  may 


be  secured  by  the  patient's  use  of  an  alkaline  wash.  For 
this  purpose  Dobell's  solution  or,  in  fact,  any  of  the  ten 
formulas  mentioned  on  page  494  answers  sufficiently  well. 
When  there  is  considerable  trouble  in  loosening  and  re- 
moving dried  secretions,  pcroxid  of  hydrogen  diluted  with 
I  or  more  parts  of  Dobell's  solution  may  be  employed 
with  an  atomizer.  Not  infrequently  the  spray  from  an 
atomizer,  in  the  hands  of  a  patient,  fails  to  dislodge  accumu- 
lations, and  under  such  circumstances  Thudicum's  douche 
(Fig.  64)  is  a  permissible  instrument,  as  in  atrophic  cases 
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there  is  less  danger  of  fluid  entering  the  Eustachian  tubes 
Ihan  when  the  nostrils  are  blocked  by  hypertrophies. 
However,  when  one  side  of  the  nose  is  wider  than  the 
other  the  douche  should  always  be  used  from  the  narrower 
toward  the  wider  side.  A  safer  instrument  for  patients' 
use  is  the  modification  of  the  postnasal  syringe  shown  in 
Fig.  65.  This  the  patient  is  easily  taught  to  introduce 
behind  his  palate.  It  is  not  only  safer  but  more  efficacious 
for  removing  secretions  than  the  douche.  It  is  nearly  as 
safe  as  an  atomizer.  However,  the  fact 
should  always  be  remembered  that 
somewhat  numerous  cases  of  middle- 
ear  suppurations  have  resulted  from 
fluid  penetrating  the  middle  enr  when 
sniffed  from  the  hollow  of  the  hand, 
a  cup. an  Alhngham  douche,  or  the 
use  of  Thudicum's  douche  ;  and  hence 
these  methods  of  cleansing  the  nose 
should  not  be  employed  by  the  patient 
unless  it  is  absolutely  impo.ssible  to 
keep  the  nose  clean  by  the  use  of  an 
atomizer.  Moreover,  when  the  patient 
is  wearing  Gottstein's  cotton  cylinders 
within  the  nose  there  is  usually  no 
trouble  in  removing  with  an  atomizer 
the  secretions,  as  crusts  usually  cease 
to  form. 

For  the  rhinotogist's  use  in  cleans- 
ing the  nose  of  an  atrophic  case  the 
dental  bulb  syringe  (Fig.  38,  c,  with 
postnas.il  tip  i)  answers  the  most  u.seful  purpose.  The 
distal  extremity  of  the  tip  should  be  mtroduced  behind  the 
palate  of  the  patient,  who  bends  his  head  forward  over  a 
bowl.  The  rhinologist  should  then  compress  the  bulb  with 
considerable  force,  so  that  the  Ruid  {which  should  be  warm) 
flows  in  a  rapid  stream  from  the  nasopharynx  through  the 
nostrils  into  the  bowl. 

Excellent  results  follow  applications  of  lignol  diluted 
with  an  equal  quantity  of  sweet  oil  (Formula  36).  T.  Bobone 
uses  for  the  same  purpose: 
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B  Petioleum,  gm.  40.00; 

Old  eucalypti  odoris  citrij  giti.  0.50; 

StrychniiV  nilratis,  gm.  0.02. — M. 

Good  results  follow  massage  of  the  atrophied  mucous 
membrane  with  a  cotton -tipped  probe. 

Powders,  possibly  because  of  the  mechanical  irritation 
they  cause,  do  good  in  some  cases,  and  for  many  years  the 
writer  was  in  the  habit  of  employing  a  powder  composed 
of  a  small  proportion  of  nitrate  of  silver  diluted  with  starch 
(in  the  earlier  days  of  rhino  logy)  or  stearate  of  zinc.  More 
recently  the  main  dependence,  as  far  as  applications  arc 
concerned,  has  been  upon  lignol  (Formula  36I. 

The  best  results  are  obtained  in  the  treatment  of  atrophic 
rhinitis  by  the  use  of  cylinders  of  absorbent  cotton,  as  first 
advocated  by  Gottstein  (Fig.  66),  so  placed  inside  the  nose 


as  to  perform  the  functions  to  a  certain  extent  of  the  atro- 
phied turbinated  bodies.  If  pharyngitis  sicca  is  present,  the 
cotton  cylinders  should  be  of  sufficient  length  to  extend 
the  entire  length  of  the  nasal  floor  and  project  somewhat 
from  the  posterior  nares.  The  presence  of  the  cotton 
cylinders  excites  the  atrophied  mucous  membrane  to 
renewed  action,  so  that  the  dried  secretions  are  washed 
away  in  the  increased  discharge  and  the  fetor  of  the  breath 
corrected.  The  cotton  cylinders  soon  become  soaked  with 
mucus,  so  that  the  air  pas.sing  around  them  is  warmed, 
moistened,  and  freed  from  dust,  and  enters  the  pharynx 
and  larjmx  as  if  it  had  passed  through  a  healthy  nose.  This 
is  the  result  partly  of  mechanical  irritation  and  partly  of 
the  rarefaction  of  the  inspired  air — a  factor  that  should 
not  be  overlooked  in  the  treatment  of  atrophic  rhinitis,  as 
irreparable  damage  results  from  the  removal  of  an  exostosis, 
especially  if  located  well  forward. 
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H      A  cotton  cylinder  is  easily  made  by  loosely  wrapping  ab- 

V  sorbent  cotton  about  an  applicator  (Fig.  66)  until  it  has  as- 

~    sumcd  the  desired  bulk  and  shape.     The   cotton  is   then 

placed  inside  the  nose  and  the  applicator  removed  by  turning 

it  in  a  direction  opposite  to  that  by  which  the  cotton  was 

wrapped  about  it.     The  patient   should  be  taught  bow  to 

I  make  and  place  these  cotton  cylinders  inside  his  nose,  and 
should  insert  fresh  ones  as  soon  as  the  old  are  removed  by 
the  use  of  the  handkerchief  If  worn  constantly  they  cause 
an  immediate  change  for  the  better  in  all  the  symptoms  of 
atrophic  rhinitis  and  stimulate  the  renewed  growth  of  the 
atrophied  tissues. 

I  The  average  case  of  atrophic  rhinitis  without  disease  of 
an  accessory  sinus  is  best  treated  in  the  following  manner: 
At  the  first  office  visit  the  nasal  and  nasopharyngeal  mu- 
cous membrane  is  thoroughly  cleansed  and  all  adherent 
masses  removed.  Lignol  (diluted  with  an  equal  amount 
of  olive  oil)  is  then  thoroughly  applied  to  the  entire  sur- 
face and  carefully  worked  into  all  angles  and  spaces,  such 
as  those  about  the  remains  of  the  turbinated  bodies.  At 
the  third  or  fourth  office  visit  at  intervals  of  three  or  four 
days  the  mucous  membrane  will  have  assumed  a  more 
normal  appearance,  and  the  patient  should  be  taught  to 
make  and  insert  Gottstein's  cotton  cylinders.  As  soon  as 
he  has  learned  to  do  this  properly  and  cleanse  his  nose 
efficiently  the  office  visits   should  be  made  at  less  frequent 

I  intervals. 
He  is  ordered  for  home  use  a  wash  and  instructed  how 
to  use  it,  either  with  an  atomizer  or  douche.  After  cleans- 
ing the  nose  he  should  apply  twice  a  day,  by  means  of  a 
brush,  either  lignol  or  Bobone's  formula  previously  referred 
to.  If  pharyngitis  sicca  and  reflex  laryngeal  symptoms 
are  very  annoying,  small  doses  of  iodid  of  potash  (gr.  ii  to 
3£.  t.  i.  d.)  may  also  be  ordered  with  advantage  to  increase 
the  secretions  and  diminish  reflex  action. 
I^ognasis. — Atrophic  rhinitis  is  one  of  the  most  unsatis- 
factory and  tedious  of  nasal  diseases  to  treat.  Fetor  of  the 
breath  and  the  other  more  annoying  of  the  patient's 
symptoms  are  easily  and  quickly  corrected  in  the  majority 
<^  cases  by  the  wearing  of  Gottstein's  cotton  cylinders,  and 
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Komc-tliing  very  like  a  cure  of  the  disease,  after  some  years, 
will  be  finally  brought  about. 

The  writer  occasionally  sees  cases  that  he  treated  ten  or 
more  years  ago.  Some  of  these  cases  are  cured  to 
the  extent  that  there  is  no  fetor  of  the  breath  or  retained 
secretions  requiring  removal,  except  during  periods  when 
the  patient  has  caught  cold.  Others  of  these  cases  still 
wear  the  cotton  cylinders,  although  not  constantly,  and  by 
this  method  and  by  the  use  of  nasal  washes  manage  to 
maintain  a  fair  degree  of  comfort.  In  some  cases  there  has 
been  a  partial  restoration  of  the  sense  of  smell. 

It  is  reported  that  actual  cures  have  resulted  from  the 
employment  of  the  Finsen  ray. 

Attempts  have  been  made  with  more  or  less  success  to 
restore  the  original  bulk  of  the  turbinals  by  the  injection  of 
paraffin  wax  (Formula  96)  undemeadi  the  nasal  mucous 
membrane. 

Syphilitic  rhinitis  is  a  diseased  condition  of  the  interior  of 
the  nose  dependent  upon  the  presence  of  syphilitic  virus. 

The  synonyms  are  syphilitic  catarrh  or  ozena;  specific 
rhinitis;  and,  according  to  the  stage  of  the  disease,  nasal 
chancre;  syphilitic  coryza;  nasal  gumma;  tertiary  nasal 
syphilis. 

Pathology. — It  is  exceedingly  rare  to  find  the  primary 
lesion  of  syphihs  or  chancre  existing  inside  the  nose,  from 
the  (act  that  the  syphilitic  virus  is  rarely  introduced  inside 
the  nasal  chambers,  and  that,  should  such  an  event  occur, 
the  secretions  of  the  parts  tend  to  wash  away  the  morbid 
matter  before  inoculation  takes  place.  Secondary  lesions 
of  the  nasal  mucous  membrane  are  analogous  to.  and  often 
coincide  with,  those  appearing  upon  the  skin.  They  vary 
from  a  mere  erythema  of  the  nasal  mucous  membrane  with 
increased  secretion  to  intense  hyperemia  and  swelling,  with 
the  presence  of  mucous  patches  or  shallow  ulcers,  secreting 
a  sanious  and  offensive  mucopus.  During  the  tertiary 
period  nasal  gummata  are  by  no  means  rare.  They  appear 
as  irregular  nodulated  swellings  distending  the  mucous 
membrane  of  any  part  of  the  interior  of  the  nose.  A  nasal 
gumma  may  be  absorbed,  leaving  in  some  instinces  a 
characteristic  cicatricial  contraction,  or  it  may  break  down 
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Hand  produce  an  ulcer,  before  which  the  cartilages  and  even 
Hthe  bony  structures  of  the  nose  may  melt  away  like  wax  as 
the  ulceration  rapidly  extends,  thus  producing  in  a 
marvelously  short  time  the  most  hideous  deformity.  Ex- 
uberant granulations  may  spring  from  the  ulcerating  gumma 
and  completely  fill  the  nasal  chamber  or  even  project  from  the 
nares,  simulating  a  malignant  growth.  When  the  ethmoid 
has  thus  been  necrosed  and  exfoliated,  there  may  I'emain, 
after  the  healing  process  is  complete,  but  a  thin  fibrous 
membrane  between  the  interior  of  the  nose  and  brain.  The 
lateral  wall  of  the  nose  may  be  destroyed  entirely,  so  that 
the  antrum  of  Highmore  and  the  affected  side  of  the  nose 

I  become  one  large  cavity.  In  other  instances  the  septum, 
nasal  processes  of  the  superior  niaxillaiy,  and  t!ie  nasal 
bones  may  be  partly  destroyed  in  such  a  manner  that  the 
nose  becomes  flattened  upon  tlie  face,  producing  a  most 
serious  deformity.  In  aggravated  cases  the  soft  parts  may 
also  be  involved  in  the  process,  until  finally  the  anterior 
nares  are  represented  merely  by  an  irregular  hole  in  the 
■fece.  During  the  ulcerative  process  of  a  gumma  the  breath 
is  generally  very  offensive.  Hereditary  syphilis  pursues 
the  same  course  as  the  tertiary  form  of  the  acquired  disease. 
Trealment. — Constitutional  treatment  is  of  primary  im- 
portance. The  primary  and  secondary  lesions  are  probably 
best  treated  by  the  internal  administration  of  a  pill  contain- 
ing \  gr,  of  the  protoiodid  of  mercury  (Formula  74).  The 
patient  may  take  from  one  to  three  of  these  pills  three  or 
four  times  a  day  and,  if  necessary,  a  sufficient  quantity  of 
opium  should  be  administered  to  prevent  their  producing 
diarrhea.  The  pills  are  less  likely  to  produce  digestive 
derangements  if  taken  after  meals  and  at  bedtime.  Any 
ulceration  upon  the  nasal  mucous  membrane  should  be 
touched  eveiy  other  day  with  the  acid  nitrate  of  mercury 
(i  part  to  4  parts  of  water)  until  they  are  healed ;  and  the 
inflammation  treated  in  the  meanwhile  as  a  case  of  simple 
chronic  rhinitis.     However,  although  the  applications  of  acid 

I  nitrate  of  mercury  are  effectual  in  bringing  about  a  rapid 
healing  of  the  ulceration,  they  are  somewhat  painful  ;  and 
if  the  patient  complains  bitteriy  of  the  pain,  a  solution  of 
nitrate  of  silver  (60  gr.  to  i  ounce)  should  be  substituted 
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or  the  ulcerations  merely  may  be  dusted  with  powdered 
calomel. 

In  tertiary  syphilitic  rhiaids  the  mixed  treatment  answers 
a  very  useful  purpose,  for,  while  the  iodid  of  potassium  is 
not  a  specific  in  syphilis  in  the  sense  that  mercury  is,  yet  it 
gives  a  much  quicker  result  in  controlling  tertiary  manifesta- 
tions. One,  two,  or  three  teaspoonfuls  of  Formula  73  may 
be  given  three  or  four  times  a  day,  according  to  the  emer- 
gencies of  the  case  and  the  patient's  susceptibility  to  mercury. 
Mercury  may  also  at  the  same  time  be  administered  by 
inunction  or  fumigation,  or,  in  cases  where  the  most  speedy 
effect  possible  upon  the  syphilitic  lesion  is  desired,  it  may 
be  administered  hypo  derm  icaliy.  From  8  to  20  minims  of 
Formula  76  should  be  injected  into  the  cellular  tissue  of 
the  back  every  day  or  at  less  frequent  intervals.  If  thrown 
into  the  cellular  tissue  of  the  back,  a  solution  of  corrosive 
sublimate  not  stronger  than  that  of  Formula  76  will  not 
produce  an  abscess,  but  causes  some  pain.  The  first  in- 
jection should  be  given  deep  into  the  cellular  tissue  beneath 
the  skin  under  one  shoulder-blade;  the  second  injection, 
beneath  the  skin  of  the  other  shoulder-blade  ;  the  third, 
4  inches  below  the  first  ;  the  fourth,  4  inches  below 
the  second,  and  so  on  down  the  back.  But  a  few 
hypodermic  injections  are  ordinarily  required  to  limit  the 
spreading  of  a  gummatous  ulcer,  whichspeedilyassumes  a 
more  healthy  appearance.  In  cases  where  gummata  are  so 
situated  as  to  cause  obstruction  to  nasal  respiration,  pain, 
and  intense  headaches  from  pressure,  the  action  of  medicines 
upon  the  growth  are  too  slow  and  operative  procedures 
must  be  resorted  to.  A  gumma  may  be  removed  from  a 
turbinated  bone  with  the  snare  or  scrapied  from  the  septum 
with  a  large  nasal  curet.  Such  operations,  however,  should 
not  be  performed  upon  patients  of  debilitated  constitutions, 
or  those  who  are  not,  or  cannot  quickly  be  brought  under 
the  influence  of  mercury,  as  otherwise  the  wound  made  by 
the  operation  will  not  heal  and  may  result  in  extensive 
ulceration.  When  a  nasal  gumma  has  broken  down  and  is 
ulcerating  the  parts  should  be  kept  scrupulously  clean  by 
the  use  of  an  antiseptic  solution  (Formulas  i  to  io).andthe 
wound  stimulated  to  heal  by  the  daily  application  of  acid 


1 


DISEASES   OF   THE  NOSE  I07  | 

nitrate  of  mercury  diluted  with  4  parts  of  water.  Wounds 
resulting  from  operations  upon  gumiiiata  should  be  treated 
in  the  same  way  until  the  healing  process  is  complete. 

Tubercular  rhinitis  is  an  inflammation  of  the  interior  of 
the  nose  characterized  by  the  presence  of  the  tubercle 
bacilli. 

Etiology. — The  disease  is  usually  the  result  of  the  inocu- 
lation of  the  nasal  mucous  membrane  by  morbid  material 
from  another  portion  of  the  body  of  a  tuberculous  indi- 
vidual. 

Pathology. — The  most  common  lesion  observed  is  a  small 
ulceration,  usually  on  the  septum  or  floor  of  the  nose. 
Occasionally  hyperplastic  nodules  and  papillomata,  pale  in 
color  and  either  pedunculated  or  sessile,  are  observed. 

Symptoms. — Crusts  form  upon  the  ulcerations  and  are 
blown  from  the  nose.  The  ulceration  may  progress  to  per- 
foration of  the  septum.  The  hyperplastic  growths  some- 
times attain  sufficient  size  to  cause  nasal  obstruction. 

Diagnosis. — The  disease  in  its  ulcerative  form  somewhat 
resembles  syphilis.  However,  as  it  rarely  occurs  except  in 
individuals  with  advanced  pulmonary  tuberculosis,  the  diag- 
nosis usually  is  easy.  The  surrounding  mucous  membrane 
usually  is  much  paler  than  in  syphilis;  indeed,  the  whole 
mucous  membrane  of  the  nose  is  usually  anemic.  How- 
ever, in  doubtful  cases,  iodid  of  potassium  exhibited  for  a 
few  days  in  lOgr.  doses  every  three  or  four  hours  will 
usually  decide  as  to  whether  syphilis  is  the  cause  of  the 
ulceration.  Papillomatous  outgrowths  examined  micro- 
scopically show  the  presence  of  tubercle  bacilli. 

Treatment. — The  local  treatment  consists  of  cleanliness 
of  the  nasal  cavities  brought  about  by  the  patient's  use  of 
an  atomizer  containing  an  alkaline  wash,  followed  by  spray- 
ing the  nose  with  menthol-camphor-albolene.  The  phys- 
ician may  cleanse  the  ulcerations  and  touch  them  with  solid 
nitrate  of  silver  fused  on  the  end  of  a  probe  {Fig.  55).  Large 
papilloma  may  be  snared,  but  it  is  advisable  to  do  no  un- 
necessary surgery  in  a  tuberculous  nose.  As  the  disease 
rarely  if  ever  occurs  except  in  advanced  pulmonary  tuber- 
culosis, the  general  treatment  is  more  important  than  the 
^    local. .  I 
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Lapus. — The  name  lupus  is  applied  somewhat  loosely  to 
various  skin  diseases  :  Lupus  erythematosa,  lupus  congestiva, 
lupus  superficialis,  lupus  scbaccus.  Lupus  erythematosa 
first  appears  ay  grouped  red  spots  that  ultimately  coalesce 
into  shghtly  raised  patches.  The  initial  lesion  is  always 
erythematous  and.  unlike  lupus  vulgaris,  there  is  no  tend- 
ency toward  ulceration. 

Lupus  Tulgaiis  sometimes  originates  at  the  tip  of  the  nose, 
either  upon  the  mucous  or,  more  often,  on  the  skin  surface. 

Etiology. — The  cause  of  the  disease  is  tubercle  bacilli. 

Pathology. — The  lesion  manifests  itself  as  reddish-brown 
nodules.  These  atrophy,  leaving  scars,  or  ulcerate,  involving 
sometimes  large  areas  of  skin,  mucous  membrane,  and  car- 
tilage. A  large  portion  of  the  tip  of  the  nose  and  septum 
may  be  destroyed.  The  uLcer  is  often  covered  by  a  brownish 
scab;  when  this  is  removed  the  u!cer  appears  filled  with  a 
granular  "  apple-jelly  "-like  mass,  which  can  be  readily 
scraped  away  with  a  curct.  Deep  cicatrices  and  deformities 
result  from  the  healing  of  the  ulcer.  It  may  cicatrize  at 
one  extremity  while  the  progress  of  the  ulceration  is  active 
at  the  other.     The  disease  is  uncommon  in  America. 

Diagnosis. — Lupus  so  much  resembles  syphilis  that  the 
diagnosis  usually  has  to  be  established  by  the  "  therapeutic 
test,"  which  consists  in  the  exhibition  of  iodidof  potassium. 
From  epithelioma  it  is  differentiated  by  the  microscopic 
findings. 

Treatment  consists  in  the  daily  application  of  the  j^-ray. 

BliinoBcleroina  is  a  disease  of  the  mucous  membrane  of 
the  nose  extremely  rare  in  North  America,  but  occurring  in 
Brazil,  Russia,  Italy,  and  other  countries. 

Etiology. — According  to  some  authorities  the  disease  is 
the  result  of  the  presence  of  a  characteristic  bacillus. 

Pathology. — Tiie  disease  produces  nodular  hypertrophies 
on  the  nose  and  sometimes  within  the  nose,  pharynx,  and 
larynx.  Ulcers  appear  upon  the  mucous  surfaces  resembling 
the  lesions  of  tertiary  syphilis.  The  contraction  of  dense 
cicatrices  sometimes  results  in  deformities. 

Symptoms. — There  is  little  or  no  pain  at  any  stage  of  the 
disease.  The  growth  inside  the  nose  may  interfere  with 
nasal  respiration,  and  when  the  mouth  and  pharynx  are  in- 
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volvedit  may  be  impossible  for  the  patient  to  swallow  solids. 
Involvement  of  the  larynx  may  be  sufficient  to  interfere 
with  respiration  as  the  result  of  cicatricial  contraction. 

Treatment. — As  the  disease  has  a  tendency  to  recur, 
operative  interference  is  inadvisable,  except  tracheotomy 
when  necessary  to  prevent  death  from  stenosis  of  the  larynx. 
Lang  recomniend.s  salicylic  acid  locally  and  in  logr.  doses 
internally. 

Foreign  Bodies  in  tlie  Nose. — Children  and  insane  persons 
occasionally  insert  into  their  noses  buttons,  cherry-stones, 
beads,  beans,  twigs,  hair-pins,  etc.  Necrosed  bones,  when 
detached,  act  as  foreign  bodies  and  produce  their  charac- 
teristic symptoms.  Rhinoliths,  ascarides,  and  maggots  are 
also  found  in  tJie  nose,  and  may  be  considered  as  foreign 
bodies. 

Symptoms. — Obstructed  nasal  respiration  proportionate  to 
the  size  of  the  foreign  body.  If  the  foreign  body  is  large  or 
causes  pressure,  headache  and  pain  of  a  neuralgic  character 
are  complained  of  At  first  the  presence  of  a  small  foreign 
body  in  the  nose  of  a  child  attracts  but  little  attention  un- 
less the  child  tells  its  parent  there  is  something  in  its  nose. 
After  a  rime  a  discharge  of  glairy  mucus  occurs,  which 
excoriates  the  skin  of  the  lips  snd  al^,  but  the  discharge 
soon  becomes  purulent  and  may  be  streaked  with  blood 
and  be  fetid.  A  one-sided  discharge  from  a  child's  nose  is 
almost  pathognomonic  of  a  foreign  body,  and  under  such 
circumstances  the  most  careful  and  painstaking  search 
should  be  undertaken  to  discover  the  offending  particle. 

Rhinoliths  generally  contain  as  a  nucleus  a  foreign  body 
around  which  the  nasal  secretions  accumulate  and  deposit 
a  coating  of  earthy  salts,  gradually  increasing  in  thickness. 
The  presence  of  a  rhinolith  causes  practically  the  same 
symptoms  as  that  of  a  foreign  body  of  similar  size  and 
shape. 

Treatment. — The  foreign  body  or  bodies  should  be 
removed  as  soon  as  piossible.  This  may  be  accomplished 
by  means  of  a  pair  of  forceps  or  a  blunt  ear  curet. 

Rhinoliths  may  sometimes  be  removed  whole  or  may 
have  to  be  broken  up  by  means  of  a  powerful  pair  of  for- 
ceps in  order  to  remove  them  from  the  nose. 
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Neuroses  of  the  Nose. — Motor  Neuiosis. — Twitching  of  the 
no3C  and  eyelid  is  generally  due  to  peripheral  irritation  of 
some  branch  of  the  facial  nerve.  It  occasionally  occurs  as 
the  result  of  the  application  of  the  gal vano cautery  to  an 
anterior  hypertrophy. 

Paralysis  of  the  dilalores  nasi  produces  a  collapse  of  the 
lateral  walls  of  the  anterior  portion  of  the  nose  that  decided- 
ly interferes  with  nasal  respiration.  Unilateral  paralysis  of 
the  dilator  nasi  occuring  in  childhood,  according  to  some 
of  the  older  writers,  is  one  of  the  causes  of  deviation  of  the 
nasal  septum.  The  partial  .stenosis  in  long  thin  noses,  due 
to  the  valvular  action  of  the  anterior  portion  of  the  sides  of 
the  nose  by  which  inspiration  is  impeded,  can  be  entirely 
alleviated  by  cutting  a  strip  of  requisite  length  from  a  visit- 
ing card,  bending  it,  and  placing  it  with  its  ends  up  inside 
the  vestibule  of  the  nose  in  such  a  manner  that  it  acts  as  a 
spring  holding  the  anterior  nares  open.  However,  in  such 
cases  the  valve-like  action  of  the  anterior  portion  of  the 
sides  of  the  nose  disappears  permanently  in  many  instances 
by  increasing  the  breathing  space  by  the  removal  of  a  small 
ecchondrosis  from  the  septum  or  cauterization. 

Sensory  NeuroHes. — Anosmia,  or  complete  loss  of  the 
.sense  of  smell,  may  be  congenital  or  acquired.  If  acquired, 
the  condition  may  be  due  to  syphilis,  hysteria,  or  result 
from  lesions  of  the  olfactory  bulbs  produced  by  meningitis, 
tabes,  or  the  pressure  of  a  brain  tumor.  Disturbances  of 
the  sense  of  smell  amounting  to  almost  complete  loss  occur 
from  any  cause  that  prevents  odorous  particles  reaching  the 
portions  of  the  nose  where  the  peripheral  nerve*endings  of 
the  olfactory  nerves  are  distributed. 

An  ordinary  cold,  hypertrophic  rhinitis,  or  polypi  fre- 
quently cause  mechanically  greater  or  less  loss  of  the 
sense  of  smell,  which  returns  after  the  mechanical  ob- 
struction is  removed.  In  atrophic  rhinitis  affecting  the 
vaults  of  the  nasal  chambers  there  is  generally  great  im- 
pairment of  the  sense  of  smell,  which  in  some  cases  is  partly 
restored  when  crusts  and  accumulations  no  longer  form. 
In  purulent  inflammation  of  the  ethmoid  cells,  especially 
in  those  cases  where  the  middle  turbinates  are  sufficiently 
swollen  to  press  on  the  septum,  great  impairment  of  the 
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sense  of  smell  is  usually  present.  In  such  cases  the  prog- 
nosis is  not  entirely  unfavorable. 

Hyperosmia  is  an  increased  sensibility  of  the  olfactory 
apparatus.  The  ability  to  detect  odors,  generally  stenches, 
is  intensified.  The  condition  is  sometimes  observed  in 
women. 

Parosmia  is  a  perversion  of  the  sense  of  smell  associated 
with  local  or  systemic  disturbances,  insanity,  etc.  The 
sensation  of  a  bad  odor  is  sometimes  a  part  of  the  aura  of 
epilepsy. 

Hyperesthesia  and  anesthesia  of  the  nasal  mucous  mem- 
brane are  occasionally  encountered. 

Paresthesia,  or  the  sensation  of  imaginary  stenosis  or 
foreign  bodies  in  the  nose,  occurs  in  a  certain  proportion  of 
neurotics.  It  is  not  an  unusual  thing  for  such  patients  to 
complain  of  stenosis  when  the  condition  present  is  atrophic 
rhinitis  with  widely  patulous  nasal  chambers. 

Keflex  nasal  neurosea  are  asthm.i,  sneezing,  cough,  and 
certain  skin  rashes  upon  the  nose  and  sides  of  the  face. 
Cases  of  epilepsy  have  been  reported  as  greatly  improved, 
possibly  cured,  by  the  removal  of  nasal  growths. 

The  most  common  condition  found  in  asthma  of  nasal 
origin  is  nasal  polypi;  but  semi-occasionally  asthma  is 
greatly  alleviated  by  the  removal  of  a  septal  exostosis  or 
even  by  bringing  about  an  improved  condition  of  the  nasal 
mucosa  when  no  gross  lesions  are  present. 

Hay-fever,  or  coryza  vasomotoria  periodica,  is  a  chronic 
nasal  affection  depending  upon  a  disturbance  of  the  entire 
nervous  .system,  and  particularly  of  the  various  nerves 
supplying  the  nasal  mucous  membranes,  and  characterized 
by  periodic  exacerbations  cau.sed  by  inhahng  dust  or  other 
irritants. 

The  synonyms — hay-asthma,  autumnal  catarrh,  rose  cold, 
horse  cold,  cow  cold,  peach  cold,  snow  cold,  miller's  asth- 
ma— are  names  given  to  the  affection  and  supposed  to  indi- 
cate the  irritant  which  is  the  direct  cause  of  an  attack  of 
the  disease. 

Fjiology. — There  arc  three  factors  in  the  causation  of  an 
attack  of  hay-fever,  vi^. ;  First,  a  pathologic  condition  of  the 
nasal  chambers ;   this  may  corrprise  anterior  or  posterior 


hypertrophies,  exostoses,  ethmoiditis ;  but  more  especially 
the  presence  of  hypersensitive  areas,  readily  distinguished 
by  their  heightened  color  and  slight  elevation  above  the 
surroundhig  mucous  membrane.  Irritation  of  one  of  these 
spots  with  the  end  of  a  probe,  even  during  the  winter  time, 
will  bring  on  an  attack  of  hay-fever  lasting  from  an  hour  to 
several  days ;  second,  a  diseased  or,  at  least,  an  irritable 
condition  of  certain  nerve-centers,  giving  rise  to  a  train  of 
near  and  remote  symptoms  by  reflex  action  ;  thii-d,  the 
presence  of  an  external  irritant.  The  absence  of  any  one  of 
these  factors  is  sufficient  la  freiienl  an  attack. 

Symptofns  of  an  attack  of  vasomotor  coryza  are  those  of 
coryza — a  sense  of  dryness  and  itching  in  the  nose,  violent 
sneezing,  occlusion  of  the  nares,  and  profuse  watery  dis- 
charge. These  symptoms  are  usually  followed  by 
conjunctivitis,  lacrimation,  photophobia,  headache — often 
of  a  neuralgic  character — a  hacking  cough,  asthma,  and  a 
general  feeling  of  malaise. 

Treatment. — The  most  effective  treatment  of  periodica! 
hyperesthetic  rhinitis  is  a  sea-voyage,  lasting  through  the 
entire  hay-fever  season  or  residence  in  a  region  free  from 
the  presence  of  irritating  pollens  and  dust,  hke  that  of  the 
■White  Mountains  of  New  Hampshire. 

For  professional  and  business  men,  however,  such  a  treat- 
ment involves  hardships  and  loss  of  business  opportunities 
that  render  it  acceptable  only  as  a  last  resort.  Therefore 
any  treatment  that  will  enable  the  sufferer  to  remain  at  home 
in  comparative  comfort  and  attend  to  business  is  eagerly 
sought  by  the  majority  of  workers  suffering  from  hay-fever. 

The  attention  of  the  profession,  chiefly  through  the 
writings  of  Seth  Scott  Bishop  of  Chicago,  has  been  directed 
to  the  fact  that  the  neurotic  condition  of  the  patient  and  the 
hype rsensitiven ess  of  the  nasal  passages  were  often  due  to 
an  excess  of  uric  acid  in  the  blood,  and  that  this  excess 
could  be  eliminated  by  the  ingestion  of  mineral  acids. 

Probably  any  mineral  acid  would  prove  eflficacious,  but 
there  are  two  which  suggest  themselves  as  peculiarly  effica- 
cious :  hydrobromic  acid,  because  of  its  sedative  qualities, 
and  nitromuriatic  acid,  because  it  is  thought  to  hmit  t' 
production  of  uric  acid. 
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The  writer's  experience  has  been  limited  to  the  effects 
of  nitromuriatic  acid,  which  has  been  prescribed  in  doses 
of  S  to  10  drops  of  the  freshly  prepared  concentrated  add 
after  meals  and  sometimes  also  at  night.  The  dose  should  be 
diluted  with  one-half  tumblerful  of  water,  and  the  patient, 
■after  faking  the  medicine,  should  rinse  out  his  mouth  and 
swallow  another  haif-tumblerful  of  water. 

The  results  of  the  remedy  ai'e  apparent  within  forty-eight 
hours,  and  tlie  relief  of  all  hay-fever  symptoms  are  usually 
sufficient  to  enable  the  patient  to  remain  at  home  and  attend 
to  his  ordinary  business  engagements  in  comparative 
comfort.  If,  however,  a  simple  dose  is  omitted,  some  symp- 
toms of  hay-fever  will  appear  within  the  succeeding  twenty- 
four  hours.  This  is  especially  true  if  the  remedy  is  not 
taken  after  the  evening  meal,  as,  under  such  circumstances, 
the  patient  usually  wakes  up  the  next  morning  with  occluded 
nares  and  suffused  eyes. 

Between  the  attacks  of  hay-fever  measures  should  be 
adopted  to  improve  the  patient's  general  health  and  correct 
any  abnormality  of  the  interior  of  his  nose.  The  practi- 
tioner, however,  should  not  be  too  sanguine  as  to  the 
beneficial  results  to  be  obtained  by  such  measures,  for  it 
should  be  borne  in  mind  that  hay-fever  not  infrequently 
occurs  in  vigorous  individuals  the  interior  of  whose  noses 
present  no  gross  abnormality  except  during  the  hay-fever 

There  is,  however,  one  condition  of  the  nose  that  is 
apparently  present  in  all  individuals  suffering  from  hay- 
fever,  and  that  is  the  presence  of  hyperesthetic  areas  upon 
the  respiratory  portion  of  the  nasal  mucous  membrane, 
which  when  touched  with  a  probe  cause  sneezing  and 
lacrimal  ion. 

The  hypersensitive  condition  of  such  areas  may  be 
destroyed  one  or  two  at  a  time,  even  during  the  hay-fever 
season,  without  adding  to  the  discomfort  of  the  patient  by 
cither  pallintive  or  radical  methods. 

The  palliative  method  consists  of  cocainizing  the  nose 
and  touching  the  sensitive  area  with  a  10  per  cent,  solution 
of  chromic  acid  applied  by  means  of  a  cotton-tipped  probe. 
The  radical  method  consists  in  destroying  the  sensitive  area 


by  means  of  the  gal  van  o  cautery.  A  small  cautery-knife 
should  be  selected,  and  the  current  should  be  sufficiently 
strong  to  instantly  bring  its  tip  to  a  white  heat.  After 
cocainizing  the  nose,  the  cautery  tip  is  moved  over  the 
mucous  membrane  until  a  sensitive  area  is  discovered.  The 
current  is  then  turned  on  for  an  instant  and  the  cautery- 
knife  withdrawn.  Very  Httle  destrucdon  of  the  membrane 
results,  and  should  hemorrhage  occur  no  undue  haste 
should  be  used  in  controlling  it,  as  the  local  depletion  is 
beneficial  rather  than  otherwi.se. 

Temporary  relief  may  be  obtained  during  the  worst  stages 
of  the  attack  by  spraying  the  nose  with  a  weak  alkaline  I 
per  cent,  solution  of  cocain,  and  afterward  with  fluid  va.selin 
as  a  protective.  It  is,  of  course,  justifiable  to  use  cocain 
during  an  office  treatment,  but  cocain  should  not  be  pre- 
scribed for  the  patient's  home  use,  as  hay-fever  victims  are 
(often  because  of  the  neurotic  temperament)  the  class  of 
people  most  liable  to  contract  the  cocain-habit. 

As  a  home  treatment  the  patient  may  spray  the  nose 
every  hour  or  two,  if  nece.ssary,  with  a  solution  of  adrenalin 
hydrochlorate  in  the  strength  of  i :  10,000  or  i :  20,000. 
When  the  writer  first  began  using  this  drug  his  results  were 
not  altogether  satisfactory.  Temporary  relief  was  always 
obtained  to  a  greater  or  less  extent,  but  the  use  of  the 
stronger  .solutions  was  always  followed  by  a  reaction  similar 
to  that  of  cocain  solutions.  The  results  have  been  vastly 
better  since  very  dilute  .solutions  at  frequent  intervals  have 
been  employed.  The  solurion  should  be  freshly  made  and 
free  from  antiseptics,  and  for  these  reasons  the  drug  is  best 
prescribed  for  patients'  use  in  the  form  of  a  small  tablet 
which  when  dissolved  in  the  proper  amount  of  water  forms 
a  solution  of  the  required  strength.  However,  in  many  in- 
stances oily  preparations  are  more  efficient  than  watery 
solution.s,  and  an  ointment  made  up  with  lanolin  andvaselin 
of  a  strength  of  i  ;  10,000  is  of  decided  value.  It  is  conve- 
niently dispensed  in  collapsible  tubes,  .so  that  the  patient 
can  carry  it  about  in  his  pocket  and  squeeze  out  from  the 
tube  from  time  to  time  the  amount  of  ointment  required. 
A  piece  the  size  of  a  pea  may  be  inserted  into  each  side  of 
the  nose  every  two  hours  by  a  brush  or  simply  with  the  tip 
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of  the  little  finger.  The  head  is  then  thrown  back  until  the 
ointment  melts  and  distributes  itself  over  the  nasal  mucous 
membrane. 

After  the  attack  has  subsided,  all  pathologic  conditions 
of  the  nose  should  be  removed,  and  the  sensitive  areas 
cauterized  with  a  small  ga  1  van  oca  utery- knife,  so  introduced 
that  its  flat  surface  will  rest  upon  the  -  sensitive  areas  and 
make  a  SHpcrficial  burn. 

Professor  Dunbar,  of  Hamburg,  has  prepared  hay-fever 
antitoxins  by  the  inoculation  of  horses  with  the  toxins 
obtained  from  the  albuminoid  body  found  in  the  starch 
particles  of  pollen.  The  serum  obtained  from  the  horse  is 
dispensed  either  in  a  liquid  or  dry  form,  and  is  designed  to 
be  applied  to  the  mucous  membranes  of  the  nose  and  that 
of  the  eyes  when  required. 

The  serum  has  been  named  PollaiUin,  and  two  forms  are 
on  the  market,  one  prepared  from  rye  pollen,  especially 
used  for  spring  and  summer  hay-fevers  or  "  rose  colds," 
and  the  other,  prepared  from  ragweed  pollen,  designed  as  a 
remedy  for  the  hay-fever  occurring  in  the  late  summer  and 
fall. 

Dunbar  believes  that  hay-fever  is  the  result  of  a  specific 
poi.son  found  in  pollens,  and  his  antitoxin  is  designed  to 
immunize  patients  against  pollen  toxins  when  used  previous 
to  the  hay-fever  season  and  also  to  palliate  the  symptoms 
in  cases  where  the  disease  has  already  made  its  appearance. 

When  applied  to  the  inflamed  mucous  membrane  of  the 
nose  or  eye  pollantin  produces  a  sensation  of  ease  and 
comfort  which  persists  for  some  time. 

lyoffttosis. — It  is  not  unfavorable.  Many  cases  completely 
recover.  The  patient  should  be  kept  under  observation 
and  occasionally  treated  for  at  least  three  years  after  an 
apparent  cure  to  prevent  the  dinger  of  a  relapse. 

Nasal  hydroirbea  is  a  disea.se  characterized  by  a  clear 
watery  discharge  from  one  or  both  nostrils  as  the  result 
of  son)e  irritation  or  disturbance,  either  peripheral  or 
central,  of  tlie  vasomotor  supply  of  the  na^al  mucous 
membrane. 

Etiology. — In  one  class  of  cases  the  flow  of  fluid  from 
the  nose  is  perfectly  passive  and  causes  no  inflammation. 
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The  phenomenon  i.s  probably  due  in  such  cases  to  a  paresis 
of  the  nasal  branches  of  the  trifacial  nerve,  which  exercises 
an  inhibitory  action  upon  the  normal  exosmosis  of  serum 
in  the  nasal  mucous  membrane.  In  a  certain  number  of 
these  cases  the  fluid  discharged  has  been  claimed  to  be 
cerebrospinal  fluid,  by  some  pathologic  process  a  com- 
munication having  been  established  between  the  nose  and 
the  subarachnoid  space. 

In  a  second  class  of  cases  the  flow  of  serum  is  accom- 
panied by  great  congestion  and  swelling  of  the  Schneiderian 
membrane,  and  the  plienomena  are  the  result  of  an  irritation 
of  the  vasomotor  nerves.  In  this  second  class  of  cases 
the  congestion  and  inflamnnation  of  the  nasal  mucous  mem- 
brane and  the  consequent  watery  discharge  are  greatly 
increased  by  cold  and  by  inhaling  dust  and  other  irritants. 
Indeed,  the  symptoms  are  somewhat  similar  to  those  of 
hay-fever. 

Symptoms. — In  the  first  class  of  cases  there  is  an  almost 
constant  dropping  of  a  clear  watery  fluid  from  one  or  both 
nostrils.  In  the  second  class  of  cases  the  "discharge  is 
more  remittent  in  character,  according  to  the  amount  of 
irritation  of  the  Schneiderian  membrane. 

Treatment. — In  some  cases  adrenalin  acts  as  a  specific. 
A  solution  of  the  strength  of  I  :  20,000  up  to  i  :  looo 
should  be  sprayed  upon  the  nasal  mucous  membrane 
sufficiently  often  to  control  the  symptoms.  From  2  to  5 
gr.  of  the  extract  of  suprarenal  capsule  also  should  be 
taken  every  three  hours,  the  patient  being  instructed  to 
cease  taking  the  remedy  should  disagreeable  heart  symp- 
toms manifest  themselves.  In  some  cases  a  cessation  of 
the  discharge  occurs  within  a  few  days,  and  the  use  of 
the  remedy  should  then  be  discontinued. 

As  the  cause  of  this  disease  is  generally  somewhat 
obscure,  the  treatment  is  necessarily  expectant.  The  dis- 
charge terminates  in  some  instances  as  abruptly  as  it  began, 
almost  without  medication.  Atropin  sometimes  is  more 
useful  than  the  extract  of  suprarenal  capsule;  a  pill  con- 
taining o-Jif  gr.  may  be  given  every  three  or  four  hours. 
In  patients  who  can  be  trusted  to  barely  moisten  their 
mucous  membrane  with  the  spray  from  an  atomizer  con- 
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tainingigr.  of  atropfn  to  i  ounce  of  water,  and  not  use  the 
atomizer  sufficiently  often  to  cause  poisonous  effects,  a  spray 
acts  far  belter  than  wlien  atropin  is  taken  by  the  stomach. 
The  patients,  of  course,  should  be  cautioned  as  to  the  very 
active  nature  of  the  poison  and  cautioned  against  using  a 
sufficient  amount  of  spray  to  reach  the  pharynx.  It 
should  be  borne  in  mind  that  lO  drops  of  the  solution 
contain  jj-^  gr.  of  atropin,  and  this  amount  (applied  to  the 
nose)  never  should  be  exceeded.  Sometimes  astringents 
applied  locally  answer  a  useful  purpose,  and  an  ointment  of 
gallic  acid  (lo  gr.  to  i  ounce  of  vasehn  with  i  or  2  gr.  of 
menthol)  may  be  prescribed  with  benefit. 

NasaJ  Hemoirhase. — The  syitonyms  are  epistaxis ;  rhinor- 
rhagia  ;  nosebleed  ;  hemorrhagia  narium. 

Iltiology. — It  is  all  old  saying  that  recurrent  hemorrhage 
from  the  nose  may  be  a  warning,  a  remedy,  or  a  disease. 

The  bleeding  may  be  the  result  of  some  disease  of  the 
blood,  of  which  the  most  common  arc  plethora,  anemia, 
hemophilia,  and  the  condition  of  the  blood  brought  about 
by  typhoid  and  the  eruptive  fevers.  Diseases  of  tiie  blood- 
vessels, the  result  of  atheroma  or  .syphilis,  are  predispo.sing 
causes,  while  the  increased  blood-pressure  resulting  from 
Bright's  disease  and  organic  disease  of  the  liver,  heart, 
lungs,  or  kidneys  are  frequently  early  manifested  by  bleed- 
ing from  the  nose.  Recurrent  noseblood  has  hence  been 
occasionally  arrested  by  applying  a  blister  over  the  liver, 
and  in  all  cases  the  possibility  of  disease  of  some  vital  organ 
should  be  investigated  and,  if  necessarj-,  the  proper  remedy 
applied  as  a  part  of  the  treatment  of  nosebleed. 

No  good  observer  probably  has  failed  to  be  impressed 
with  the  very  evident  correlation  existing  in  most  of  our 
domestic  animals  between  the  nose  and  the  sexual  organs 
exhibitetl  during  the  rutting  season.  Similar  phenomena 
occasionally  are  observed  in  the  human  race,  and  many 
amusing  stories  are  told  in  illustration. 

Krectile  tissue  occurs  in  but  three  portions  of  the  human 
body:  the  nose  and  throat,  the  nipples,  and  the  sexual 
organs.  In  the  male,  puberty  is  accompanied  by  a  change 
of  voice,  and  nosebleed  is  not  uncommon  at  this  time  in 
either  sex  ;   in  the  female,  sometimes  as  a  vicarious  men- 
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struation.  Recurrent  nosebleed  is  said  to  be  aggravated 
by  masturbation. 

Ulcerations  and  neoplastic  growths  within  the  nose  are 
sometimes  hemoirhagic.  Angiomata,  carcinomata,  sarco- 
mata, and  especially  fibromata  frequently  bleed  at  the 
slightest  touch.  Severe  and  repeated  nasal  hemorrhage, 
when  it  occurs  in  a  youth  with  a  nasopharyngeal  libromata, 
is  almost  diagnostic  of  the  latter. 

Traumatism  is  a  frequent  cause  of  hemorrhagia  narium. 
If  the  blood  flows  from  each  side  of  the  nose  in  equal 
amounts,  it  is  somewhat  suggestive  of  injury  to  the  vault  of 
the  pharynx  or  even  fracture  of  the  base  of  the  skull ; 
because  hemorrhage  from  injury  to  the  nose  alone  is  usually 
unilateral.  However,  blood  from  the  nose  may  be  swal- 
lowed or  drawn  into  the  bronchi  and  afterward  coughed 
up  or  vomited  in  a  manner  .suggestive  of  a  pneumonic  or 
stomachic  origin  of  the  hemorrhage.  It  is  not  always  ea.sy 
to  make  a  diagnosis  between  bleeding  from  the  vault  of  the 
pharynx  and  hemoptysis. 

The  nasal  vessels  are  not  supported  by  a  muscular  cushion 
into  which  they  may  be  crushed  by  a  blow,  but  lie  in  more 
or  less  intimate  contact  with  bone  or  cartilage  and  are  only 
protected  by  extremely  delicate  mucous  membrane,  and 
hence  a  slight  injury  is  sufficient  to  cause  hemorrhage, 
which  is  profuse  and  long  continued,  because  the  proximity 
of  bone  or  cartilage  prevents  the  ends  of  the  severed  vessel 
from  contracting  as  readily  as  if  they  were  imbedded  in  soft 
tissue.  When  sawing  exostoses  from  the  septum  an  artery 
within  the  bone  is  occasionally  encountered ;  and  because 
the  end  of  the  vessel  is  held  wide  open  by  its  attachments 
to  the  bone  hemorrhage  is  invariably  profuse  and  long 
continued.  Such  cases  invariably  require  radical  measures 
to  control  the  flow.  Fortunately,  however,  arteries  within 
such  growths  are  comparatively  rare.  Since  the  use  of 
adrenalin  solutions  before  nasal  operations  it  is  said  that 
secondary  hemorrhages  after  nasal  operations  are  more 
common.  The  usefulness  of  this  drug,  of  course,  has  its 
limitations.  Its  effects  only  penetrate  a  certain  depth  into 
the  tissues  and  it,  of  course,  has  no  effect  on  a  vessel 
deeply  imbedded  in  bone. 
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The  prognosis  of  all  forms  of  nasal  hemorrhage  is  gener- 
ally favorable,  but  few  fatal  cases  having  been  reported. 

Pathology. — The  great  vascularity  of  the  nasai  mucous 
membrane  readily  explains  the  great  frequency  of  nasal 
hemorrhage.  In  most  cases  of  spontaneous  origin  the 
bleeding  is  from  the  neighborhood  of  the  septal  artery^/,  c, 
from  the  anterior  part  of  the  septum.  Wounds  resulting 
from  surgical  operations  upon  this  portion  of  the  nose 
frequently  bleed  profusely,  although  an  artery  is  sometimes 
observed  to  "  spurt  "  in  the  wound  of  an  operation  done 
further  back  upon  the  septum,  while  spontaneous  bleeding 
may  occur  from  posterior  hypertrophies  or  adenoid  vegeta- 
tions. In  such  cases  the  blood  flowing  downward  into  the 
fauces  is  expectorated  and  is  frequently  mistaken  for  a 
hemorrhage  from  the  lungs. 

Tnatment. — If  after  an  operation  severe  hemorrhage  has 
occurred,  and  it  is  known  from  what  spot  the  bleeding 
occurs,  a  small  mass  of  ab.sorbent  cotton  should  be  tightly 
wedged  within  the  nose  over  the  bleeding  vessel. 

Bleeding  may  occur  from  any  portion  of  the  nose,  but  it 
is  most  common  from  the  anterior  portion  of  the  septum. 
In  cases  of  recurrent  nosebleed,  if  the  aljE  be  pulled  to  one 
side  within  a  day  or  two  after  an  attack,  a  small  clot,  a 
yellow  spot,  or  a  varicose  condition  of  the  veins  upon  the 
septum  will  mark  the  seat  of  the  hemorrhage.  Under  such 
circumstances  the  patient  should  be  directed  to  apply  daily, 
by  means  ofa  brush, an  ointment  of  gallic  acid  (lo  gr.  to  i 
ounce  of  vaselin),  and  to  avoid  violently  blowing  the  nose. 
Should  the  vessels  be  very  numerous  and  varicose,  this 
treatment  will  hardly  suffice,  and  it  will  be  necessary  to 
destroy  the  vessels  by  a  touch  of  the  galvanocautery  or 
chromic  acid.  It  is  not  well  to  apply  the  galvanocautery  or 
chromic  add  too  vigorously,  as  the  cartilage  of  the  septum 
has  not  much  vitality,  and  too  vigorous  application  of  the 
acid  may  result  in  a  perforation.  Simply  singe  the  mucous 
membrane  lightly  with  (he  flat  side  of  a  small  cautery-knife. 
A  whitish  spot  upon  the  mucous  membrane  and  the  di.s- 
api)earance  of  the  outline  of  the  vessel  indicates  that  the 
bum  will  be  eflective. 

Occasionally  recurrent  nosebleed  is  the  result  of  a  small 
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ulceration  or  erosion  of  the  mucous  membrane  of  the  anterior 
portion  of  the  septum,  generally  in  a  hollow  caused  by  a 
slight  deviation  of  the  septum  or  a  cartilaginous  spur  or 
outgrowth  within  the  nose.  Because  of  the  hollow  upon 
the  septal  wall,  mucus  dries  until  the  bulk  becomes  suffi- 
cient to  extend  above  the  hollow  into  the  air-current,  when 
it  is  dislodged  by  violently  blowing  the  nose  or  by  sneezing. 
Under  such  circumstances  a  minute  portion  of  mucous 
membrane  is  carried  away  with  the  inspissated  mucus  and 
a  hemorrhage  occurs.  Sometimes  the  hemorrhage  occurs 
from  dislodging  such  masses  of  mucus  with  the  finger-nail. 
The  patient  should  be  cautioned  against  picking  his  nose, 
as  under  such  circumstances  tJie  resulting  ulceration  be- 
comes deeper,  until  finally  it  extends  entirely  through  the 
septum  and  a  perforation  results. 

Generally  the  formation  of  crusts  and  scabs  can  be  pre- 
vented by  frequent  applications  of  carbolized  vaselin,  but 
should  this  not  suffice,  the  hollow  in  the  septum  must  be 
eradicated  by  suitable  operative  procedure.  The  usually 
slight  bleeding  from  anterior  ulcerations,  as  it  occurs  from 
time  to  time,  can  be  controlled  by  grasping  the  tip  of  the 
nose  firmly  between  the  thumb  and  finger,  or  the  insertion 
of  a  small  piece  of  ice  witliin  the  nans,  or  by  applying  an 
ointment  of  adrenalin  on  absorbent  cotton. 

This  brings  us  to  the  consideration  of  the  control  of 
severe  nasal  hemorrhage.  In  such  cases  such  remedies  as 
adrenalin  are  useless,  because  the  flow  of  blood  prevents 
their  coming  into  contact  with  the  mucou.s  membrane  and 
exerting  their  eflects  ;  nor  is  it  pos.sible,  in  most  instances, 
to  accurately  locate  the  bleeding  spot  and  appJy  pressure  to 
it  directly.  Usually  the  patient  is  found  bending  over  a 
bowl  upon  his  lap  or  he  may  be  resting  upon  the  bed  in 
such  a  position  that  his  head  leans  over  its  side  so  as  to 
allow  the  blood  to  drip  into  a  receptacle  upon  the  floor. 
Have  him  at  once  sit  erect,  propped  up  with  pillows,  if 
necessary,  with  his  head  neither  thrown  back  nor  forward, 
and  instruct  him  to  hold  a  finger-bowl  under  his  chin  (not 
nose)  to  catch  the  flow  of  blood. 

This  change  of  position  takes  off  pressure  from  the  veins 
in  the  neck  and  may  be  all  that  is  necessary  to  stop  the 
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hemorrhage.  If  this  be  the  case,  a  little  pledget  of  absorb- 
ent cotton,  saturated  with  vaselin,  should  loosely  be  in- 
serted within  the  naris  to  support  the  clot  and  prevent  the 
patient  breathing  tiiroutjh  that  side  of  the  nose. 

If  in  spite  of  the  change  of  the  patient's  posture  the 
blood  should  continue  to  flow,  it  will  be  necessary  to  apply 
pressure  to  the  bleeding  vessel.  This  is  most  expeditiously, 
painlessly,  and  effectually  accomplished  by  adding  peroxid 
of  hydrogen  to  the  clot  within  the  nose,  which  hardens  it 
and  causes  aii  increase  of  many  times  its  original  bulk. 
Wrap  a  piece  of  absorbent  cotton  loosely  about  an  Allen's 
that  it  forms  a  cone  3  inches  in  length  and  I  inch 
n  diameter  at  its  proximal  extremity   (Fig.  67).      Thrust 


this,  dripping  witli  peroxid  of  hydrogen,  along  the  floor 
of  the  nose  until  the  pharynx  is  reached.  Place  the  fore- 
finger-tip against  the  cotton  within  the  nose  and  withdraw 
the  probe,  leaving  the  cotton  in  position  supported  by 
the  finger-tip  untii  the  pressure  caused  by  the  ebullition  of 
gas  has  somewhat  sub.sided,  then  withdraw  the  finger  and 
su|)port  the  first  pledget  by  means  of  a  second  plug  of 
cotton  saturated  with  peroxid  of  hydrogen.  Tiiis  is  pressed 
firmly  into  the  naris,  especial  care  being  taken  that  it  firmly 
fills  the  space  within  the  extrcnnc  tip  of  the  nose,  or  blood 
will  escape  over  the  cotton  plug.  If  required,  a  third  or 
even  a  fourth  plug  of  cotton  may  be  used. 
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When  everything  is  ready,  the  whole  maneuver  can  be 
executed  in  less  than  one  minute,  and  the  bleeding  is 
in.stantly  checked.  If,  after  a  minute  or  two,  the  fraction  of 
a  drop  of  blood  shows  itself  oozing  through  the  cotton,  it 
should  be  coagulated  by  touching  it  lightly  with  Monsell's 
solution,  and  the  process  repeated  from  time  to  time  if 
necessary.  It  is  well,  indeed,  to  smear  the  whole  of  the  pre- 
senting surface  of  the  cotton  with  the  solution  of  the  per- 
chlorid  of  iron,  which  dries  with  a  little  blood  into  a  black 
impenetrable  vaniish,  and  allows  no  blood  to  trickle. 
Never  apply  any  of  the  iron  salts  inside  the  nose  to  control 
hemorrhage,  as  they  are  extremely  irritating  and  form  a 
sort  of  sticky  black  sand  difficult  to  remove. 

It  should  be  remembered  that  it  is  not  the  peroxid  nor 
the  pressure  of  the  cotton,  but  the  pressure  of  the  firm  clot 
which  forms  within  and  about  the  cotton  that  checks  the 
hemorrhage ;  therefore  the  cotton  should  be  wrapped  about 
the  probe  with  only  sufficient  firmness  to  enable  it  to  retain 
its  conic  shape  when  passed  along  the  floor  of  the  nose. 
Within  certain  limits,  the  more  loosely  the  cotton  is  wrapped 
the  more  peroxid  it  will  take  up  and  the  more  readily  blood 
will  enter  its  meshes.  The  conic  shape  of  the  mass 
facilitates  its  passage  through  the  posterior  nans,  which, 
with  the  aid  of  a  clot,  it  firmly  closes.  This  method  of 
controlling  nasal  hemorrhage  is  much  less  irritating  than 
most  others  employed ;  but  at  the  end  of  five  or  six  hours 
swelling  of  the  mucous  membrane  will  have  occurred  to  a 
sufficient  degree  to  render  the  packing  within  the  nose 
somewhat  uncomfortable,  and  it  is  generally  advisable  and 
safe  to  remove  the  outer  plug.  This  should  be  done  with 
extreme  gentleness,  avoiding  any  sudden  pull  or  jerk.  At 
the  end  of  twelve  or  twenty-four  hours  the  larger  mass  of 
cotton  can  often  be  removed  with  safety  if  done  in  a  proper 
manner.  Avoid  removing  pressure  too  suddenly  or  the 
hemorrhage  will  certainly  recur  and  the  packing  will  have 
to  be  replaced.  It  is  well  to  have  at  hand  a  smaller  cone 
of  cotton  saturated  with  peroxid  to  instantly  replace  that 
removed  should  this  accident  occur.  Grasp  the  end  of  the 
mass  of  cotton  to  be  removed  with  a  pair  of  dressing- 
forceps  and  draw  it  forward  \  inch,  then  wait  five  minutes. 
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Repeat  this  procedure  at  intervals  of  five  minutes  until 
the  mass  is  coaxed,  as  it  were,  from  the  nose.  If,  dur- 
ing this  process,  a  drop  of  blood  shows  itself,  cut  off 
with  a  pair  of  bandage-scissors  that  portion  of  the  cotton 
already  outside  of  the  nose  and  press  into  the  vestibule  a 
little  mass  of  fresh  cotton  saturated  with  peroxid.  Be  con- 
tent to  wait  for  an  hour  or  so  before  again  tiying  to  remove 
the  packing ;  for,  at  any  rate,  you  have  diminished  the 
pressure  within  the  nose  and  rendered  your  patient  more 
comfortable.  If,  however,  you  have  succeeded  in  removing 
the  whole  of  the  cotton  without  the  hemorrhage  recurring, 
place  a  little  cotton  in  the  vestibule  of  the  nans  and  allow 
your  patient  to  rest  for  a  half-hour  or  so  before  permitting 
him  to  blow  out  the  clot — which  should  be  done  with  great 
gentleness.  It  is  advisable  in  all  cases  to  remove  the  pack- 
ing from  the  nose  at  the  end  of  forty-eight  hours,  as  by  that 
time  it  will  be  extremely  foul  smelling  and  there  is  danger 
of  sepsis.  If  necessary  to  check  the  recurrent  hemorrhage. 
the  nose  can  be  packed  again  with  cotton  saturated  either 
with  peroxid  or  cosmolin,  which,  next  to  peroxid,  is  prob- 
ably the  best  hemostatic  for  use  within  the  nose. 

In  most  works  on  surgery  an  instrument  called  Rcllocq's 
cannula  is  figured,  by  means  of  which  the  posterior  nares 
may  be  plugged  by  drawing  a  mass  of  cotton  or  other 
material  through  the  mouth  behind  the  soft  palate ;  if  at 
hand,  this  instrument  may  be  used.  A  simpler  plan  is  to 
insert  a  Eustachian  catheter  through  the  nose  and  pass  a 
catgut  suture  string  or  well-waxed  piece  of  .stiff  silk  or  linen 
suture  through  it  until  its  end  appears  in  the  fauces,  when 
it  may  be  seized  by  a  pair  of  forceps  and  drawn  out  through 
the  mouth.  Apiece  of  iodoform  gauze  should  then  be  tied 
to  the  middle  of  the  catgut  string  or  waxed  cord,  and 
drawn  up  behind  the  palate  into  the  vault  of  the  pharynx 
in  such  a  manner  that  one  end  of  the  string  projects  from 
the  nose  and  the  other  from  the  mouth.  The  ends  of  the 
suture  material  may  now  be  tied  together  so  that  the  cotton 
plug  is  firmly  held  in  position.  If  a  Eustachian  catheter  is 
not  available,  a  silk  suture  may  be  tied  around  the  eyelet  of 
an  ordinary  soft-rubber  urethral  catheter,  which  is  then 
passed  through  the  inferior  nasal  chamber  until  the  suture 
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and  catheter  appear  in  the  pharynx.  However,  plugging 
the  posterior  nares  is  seldom,  if  ever,  necessary  to  check 
hemorrjiage  from  the  nose,  but  may  be  used  where  ether  is 
administered  to  prevent  blood  flowing  into  the  pharynx 
during  an  operation  upon  the  interior  of  the  nose. 

In  hemophilia,  after  the  nose  has  been  packed  with  ab- 
sorbent cotton  and  peroxid,  lo  gr.  of  gallic  acid  or  20 
drops  of  fluidextract  of  ergot  may  be  given  every  two  hours. 
Very  satisfactory  results  foUow  the  use  of  chlorid  of  calcium, 
5  to  10  gr,  every  two  hours  may  be  given  in  capsule  or 
dissolved  in  a  little  water.  Some  authors  emphasize  the  im- 
portance of  large  doses,  and  as  much  as  40  gr.  have  been 
given  once  daily  by  the  mouth  or  rectum. 

Recently  Merck  has  introduced  a  new  remedy  for  the 
control  of  hemorrhage  called  stypticin,  said  to  be  cotamtn 
hydrochlorate.     A  useful  formula  in  nosebleed  is  : 

K     Styplidll,  RT.    X»iTi 

Flui(ie»traclum  ergol.-E,  fgvj ;. 

Via.  ergotn:,  q.  s.  ad.  I^i]. — M. 

Sig.  Of  which  a  leaspuonful  every  two  or  Ihree  liours  ni.iy  be  gil'cn  unlil 
(he  hemorrhage  ceases. 

TUMORS 

Nasal  Polypus. — The  most  common  growths  to  be  found 
within  t!ie  nose  are  myxoma  or  mucous  polypus,  fibroma 
or  fibrous  polypus,  cyst,  ecchondroma,  exostosis,  osteoma, 
papilloma,  angioma,  sarcoma,  and  carcinoma. 

Fibrous  polypi  differfrom  the  soft  or  mucous  polypi  simply 
because  of  the  proportion  of  fibrous  material  each  contains. 
Instead  of  being  soft,  gelatinous,  and  highly  hygrometric, 
fibrous  polypi  are  hard  and  fibrous.  They  usually  have 
their  attachment  in  the  upper  posterior  portion  of  the  nasal 
chambers.  When  attachetl  to  the  junction  of  the  nose  and 
pharynx  the  fibrous  tissue  is  .so  abundant  that  the  result- 
ing tumor  is  a  true  fibroma  almost  as  hard  as  bone.  Naso- 
pharyngeal fibroma  are  extremely  vascular,  bleeding  some- 
times at  the  slightest  touch.  Sometimes  they  hang  down 
from  the  vault  of  the  pharynx  so  as  to  bo  plainly  visible 
through  the  mouth,  and  may  send  prolongations  into  the 
nose  and  all  of  the  adjacent  cavities,  either  bending  around 
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obstacles  or  eroding  their  way  through  them,  enlarging 
the  nasal  chambers,  thinning  the  bones,  and  broadening  the 
bridge  of  the  nose  as  they  grow ;  causing  great  deformity 
or  what  is  sometimes  called  "  frog  face."  Fibrous  polypi 
are  probably  local  hypertrophies  of  the  mucous  membrane 
and  submucous  tissues  that  have  undergone  fibrous  change. 
Mucous  polypi  most  frequently  originate  from  the  mid- 
dle turbinated  region  of  the  nose.  Here  the  mucous  mem- 
brane possesses  low  folds.  It  is  thin,  the  subepithelial  tis- 
sue loose  and  abundant,  and  the  erectile  tissues  scanty. 
The  mucous  glands  on  the  lateral  surface  of  the  middle  tur- 
binates are  numerous. 


.c  (Sajcms), 

As  the  result  of  chronic  mflinimation  from  any  cause  the 
normal  folds  >  if  mucous  membrane  become  edematous.  This 
edema  is  favored  by  the  dependent  position  of  the  parts 
until  it  is  sufficient  to  develop  uito  mucous  polypi.  The 
normal  active  glands  of  the  middle  turbinated  region  pre- 
vent the  occurrence  of  edema,  but  when  the  glands  cease 
to  act  as  the  resuh  of  degenerative  changes  edema  results. 

Nasal  cyst  usually  occurs  as  a  large  sessile  bladder,  filled 
with  a  thin,  watery,  mucous  fluid,  and  attached  to  the  inferior 
turbinated  bone. 

Etiology. — Any  long-continued  irritation  of  the  nasal 
mucous  membrane  may  result  in  polypi.  The  most  com- 
mon causes  are  cthmoiditis  or  defective  nasal  drainage,  as 
the  result  either  of  bony  ridges  on  the  .septum,  a  deviated 
septum,  or  of  hypertrophies  of  the  lower  turbinated  bone. 


Treatment. — Removal  of  the  nasal  polypi  and  the  cause 
that  produced  them,  in  the  manner  described  in  the  sections 
upon  Ethmoiditis  and  Hypertrophic  Rhinitis,  The  mere 
removal  oF  the  polypi  is  usually  only  the  first  step  toward 
bringing  about  a  cure  of  the  nasal  disease.  Simple  removal 
is  usually  followed  by  a  relapse  into  the  former  condition. 
Therefore  after  the  removal  of  the  growth  the  surgeon 
should  not  be  content  until  the  parts  from  which  they  grew 
have  firmly  cicatrized,  and  it  is  well  even  then  to  see  the 
case  once  every  three  months  in  order  to  ward  off  a  possible 
relapse  by  snaring  off  promptly  any  small  polypus  or  bud, 
which  may  be  the  first  tendency  exhibited  toward  a  relapse 
into  the  former  condition. 

As  nasophMyngeal  fibromata  consist  of  fibrous  tissue  con- 
taining numerous  large  blood-vessels  which  (because  of  the 
hardness  of  the  tissue  in  which  they  are  imbedded  cannot 
contract)  when  severed  bleed  profusely,  such  tumors  cannot 
readily  be  severed  by  an  ordinary  snare.  The  best  imported 
steel  piano  wire  usually  snaps  during  the  attempt,  or  the 
snare  may  be  twisted  into  a  corkscrew  shape  if  an  attempt 
is  made  to  tighten  the  wire  by  turning  the  screw  of  the 
instrument  with  a  wrench.  The  growth  is,  however,  readily 
removed  by  means  of  a  galvanocautery  snare  with  its  red- 
hot  wire.  Relapses  are  common,  although  the  disease 
generally  attacks  children,  and  there  is  a  distinct  tendency 
toward  slower  growth  of  the  tumor  as  the  individual 
advances  in  years. 

When  the  ga  Ivan  oca  utery  .snare  cannot  be  used,  a  pointed 
cautery-knife  (Fig.  58)  may  be  pushed  through  the  tumor 
toward  the  center  of  the  growth  and  heated  while  in  situ. 
The  current  of  electricity  should  be  turned  off  as  soon  as 
the  patient  complains  greatly  of  the  heat  and  after  an 
interval  turned  on  again.  This  may  be  repeated  several 
times  before  the  cautery-knife  is  finally  withdrawn  from 
tiie  growth,  which  should  be  done  with  gentleness  and  care 
while  the  current  is  turned  on  in  order  to  avoid  hemorrhage. 
The  procedure  is  less  painful  than  electrolysis  and  results 
in  a  greater  amount  of  shrinking  of  the  growth. 

Nasal  Papilloma. — Nasal  papillomata  are  wart-like  growths 
most  frequently  attached  to  the  septum  or  inferior  turbi- 
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nated  bodies.  Nasal  papillomata  are  generally  abundantly 
supplied  with  capillaries  and  some  of  them  bleed  at  the 
slightest  touch. 

Trmtmcnl. — They  should  be  removed  with  the  snare  and 
the  place  of  their  implantation  touched  with  the  galvano- 
cautery  to  prevent  a  recurrence. 

Nasal  Sarcoma. — Sarcoma  within  the  nose  present  the 
same  pathologic  characteristics  as  when  present  elsewhere. 
It  may  occur  as  a  primary  growth  or  result  from  the 
degeneration  of  fibrous  polypi  or  papillomata.  A  nasal  sar- 
coma is  generally  sessile  and  of  a  light  reddish  color.  In 
children  they  grow  very  rapidly  and  are  prone  to  ulcerate, 
with  the  result  of  producing  a  fetid  greenish  or  bloody  dis- 
charge. Penetrating  the  surrounding  structures,  great 
deformity  of  the  face  often  results.  If  growth  occurs  in  an 
upward  and  backward  direction,  tinnitus,  deafness,  and 
severe  pain  are  usually  present,  while  death  may  occurfrom 
final  involvement  of  the  brain  in  the  disease. 

Prognosis. — In  children  the  growth  ordinarily  occurs  so 
rapidly  that  an  early  fatal  issue  is  to  be  expected,  while  in 
.adults  a  slower  growth  makes  early  and  comj.lete  evulsion 
practicable.  The  tumor  will,  however,  return  with  increased 
malignancy  if  imperfectly  removed. 

Treatment. — Karly  and  complete  removal  of  the  growth, 
of  course,  presents  the  only  chance  of  recovery.  Palliative 
treatment  consists  in  the  use  of  detergent  washes  and 
anodyne  applications.  A  4  per  cent,  solution  of  the  muri- 
ate of  cocain  may  be  applied  on  absorbent  cotton  to  relieve 
pain  and  Formula  59  or  60  applied  with  the  powder-blower 
for  the  same  purpose  and  also  as  a  disinfectant.  Complete 
exdsion  of  the  upper  jaw  on  the  afiected  side  is  neces.sary 
when  the  growth  has  attained  any  size,  but  even  after  the 
most  complete  operation  relapses  are  the  rule  rather  than 
the  exception.  In  many  cases  the  use  of  the  jr-ray  at 
least  retards  t!ie  progress  of  the  disease. 

Naaal  Oarcinoma. — Carcinoma  of  the  nose  is  of  rare  oc- 
currence as  a  primary  affection,  but  may  invade  the  nasal 
cavities  from  surrounding  parts.  It  is  usually  of  the  epi- 
iheliomatous  or  encephaloid  type. 

Tfealmenf. — Early  and  complete  removal  of  the  affected 


structures  furnishes  the  only  chance  of  a  cure.  Palliative 
treatment  consists  in  cleanliness,  nutrients,  and  the  applica- 
tion of  the  -r-ray  to  retard  growth. 

DISEASES  OF  THE  NASAL  SEPTUM 

Deviation. — Normally,  the  septum  is  vertical,  but  after 
the  seventh  year  deviations  generally  toward  the  left  are 
somewhat  frequent.  Such  deviations  from  the  vertical  only 
are  considered  pathologic  when  they  interfere  decidedly 
with  nasal  respiration  or.  by  pressure  upon  the  middle  or 
inferior  turbinated  body,  cause  pain  or  na.sal  reflexes. 

Etiology. — Traumatism  is  by  far  the  most  common  cause 
of  the  pathologic  ilez'iations,  the  most  frequent  traumatism 
being  a  dislocation  of  the  triangular  cartilage  and  the 
anterior  portion  of  the  vomer  from  each  other  and  their 
attachment  to  the  nasal  crests  of  the  superior  niaxillaries. 
Under  such  circumstances  the  deviation  is  of  the  so-called 
angular  variety,  because  the  dislocated  horizontal  edge  of 
the  septum  projects  into  the  obstructed  nares  as  a  sharp 
edge  or  ridge  running  back  as  far  as  the  dislocation  extends. 
The  di.slocation  rarely  or  never  involves  the  whole  septum; 
because  the  posterior  portion  of  the  septum  is  defended 
from  the  effects  of  traumatism  by  its  bony  lateral  walls. 
Rarely  is  more  than  the  anterior  third  of  the  septum 
involved  in  a  deviation,  and  it  is  therefore  more  exact  to 
speak  of  a  deflected  area  of  a  septum  rather  than  a  deviated 
septum. 

Between  the  edges  of  tlie  dislocated  bones  and  cartilage 
"  provisional  callus  "  is  thrown  out,  which  finally  unites  the 
separated  edges  with  a  firm  bony  or  cartilaginous  union, 
usually  thicker  than  the  normal  septum,  and  hence  the 
so-called  "  hypertrophied  angle"  of  a  septal  deviation.  It 
will  be  seen  that  after  the  organization  of  the  "  provisional 
callus"  the  septum  has  notably  increa.sed  in  size,  is  redun- 
dant and  too  large  to  occupy  a  vertical  position  within  the 
nose. 

It  will  be  ob.served  that  a  partial  dislocation  of  the  vomer 
from  the  nasal  crests  of  the  superior  maxillaries  necessi- 
tates a  bending  of  the  triangular  cartilage  toward  the 
obstructed  naris,  and  either  a  drawing  downward  of  the  tip 
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of  the  nose,  a  fracture  of  the  cartilage,  or  a  separation  of  the 
cartilage  from  its  articulation  with  the  vomer,  and  in  extreme 
cases  also  partly  from  its  articulation  with  the  perpendicular 
plate  of  the  ethmoid.  It  is  probable  that  in  the  majority  of 
cases  the  latter  takes  place,  as  in  most  traumatic  or  angular 
deviations  there  is  usually  considerable  thickening  at  the 
posterior  articuhition  of  the  triangular  cartilage  with  the 
bones  of  the  septum,  the  result  of  the  deposit  of  provisional 
callus.  It  follows  that  in  all  deviations  of  the  septum  there 
is  redundancy  of  the  deviated  area,  both  in  the  vertical  and 
horizontal  direction.  According  to  the  extent  posteriorly 
of  the  dislocation  of  the  septum  from  the  superior  maxillary 
may  the  deviation  be  described  as  vertical  or  horizontal. 
In  comparatively  rare  cases  a  vertical  deviation  of  the  septum 
will  involve  so  little  of  the  septum  anteroposteriorly  as 
scarcely  to  admit  tiie  blunt  end  of  a  lead-pencil  into  the 
deflected  area  at  the  base  of  the  septum.  Such  a  deflection 
probably  would  result  fromavery  rapid  and  violent  bending 
of  the  tip  of  the  nose  to  one  .side. 

Probably  the  larger  number  of  deviations,  so  slight  as 
not  to  be  considered  pathologic,  are  the  result  of  a  faulty 
development  of  the  bones  of  the  face.  It  is  stated  that 
adenoids  and  other  causes  of  defective  nasal  respiration 
cause  a  high  arching  of  the  palate,  and  the  septum,  crushed 
between  this  abnormally  high  arch  of  the  palate  and  the 
nasal  bones,  is  bowed,  as  it  were,  out  of  the  median  position. 
During  the  development  of  the  bony  parts  of  the  septum 
the  floor  of  the  nostril  i'l  not  rigid,  for  the  sutures  between 
the  maxilla,  palate,  and  intermaxilla  are  wide  and  are  filled 
in  with  soft  tissue,  on  which  tlie  septum  rests.  Should 
ossification  of  this  soft  tissue  occur  too  soon,  it  is  stated 
that  it  would  materially  interfere  with  the  growth  of  the 
septum,  causing  it  to  be  deflected  or  crumpled. 

As  a  matter  of  fact,  a  comparatively  large  proportion  of 
deflected  septa  are  encountered,  associated  with  a  high  arch 
of  the  palate,  in  which  the  deviation  is  pathologic  and  evi- 
dently not  traumatic.  Such  deviations  are  curvilinear  in- 
<cad  of  angular,  sometimes  S  shaped,  and  there  is  usually 
little  or  no  thickening  of  the  sutural  lines.  However,  they 
rarely  if  ever  involve  the  whole  septum. 


Asymmetric  development  of  the  two  sides  of  the  face, 
if  it  involved  the  nasal  septum,  would  result  in  a  bowing  or 
deviation  of  the  septum  toward  the  larger  side  of  the  face, 
because  the  concave  surface  of  a  deviated  septum  is,  of 
course,  smaller  than  the  convex  surface. 

Pathology. — Septal  deviations  occur  in  almost  endless 
variety.  A  simple  classification  is  physiologic  and  patho- 
logic, angular,  with  or  without  hypertrophied  tissue  at  the 
angle,  round  and  S  shaped,  vertical  and  horizontal.  The 
deviation  usually  involves  Little  more  than  the  anterior  third 
of  the  septum,  and  almost  never  if  ever  the  entire  septum. 
In  almost  all  cases  of  sharp,  angular  deviations  hypertrophic 
changes  occur  at  the  apex  of  the  angle,  the  narrowed 
nostril  being  still  more  obstructed  by  the  bony  ridge. 

Symptoms. — There  is  sometimes  some  deformity  of  the 
external  nose,  the  tip  of  the  nose  being  turned  to  one  side 
or  the  bridge  flattened.  The  degree  of  obstruction  in  the 
narrowed  nostril  is  in  proportion  to  the  deviation  of  the 
septum  and  may  amount  to  occlusion.  Usually  in  such 
cases  there  is  complete  obstruction  to  inspiration  from  a 
valve-like  action  of  the  ala  of  the  affected  side,  while  expi- 
ration is  somewhat  free  and  unimpeded  as  the  result  of  the 
blowing  outward  of  the  ala  by  the  expired  air.  Naso- 
pharyngeal catarrh  is  usually  present  and  is  the  direct 
result  of  the  deviation.  It  will  be  observed  that  during 
inspiration  a  partial  vacuum  occurs  posterior  to  the 
obstruction  and  consequent  vacuum  congestion  ;  that  is,  the 
decreased  atmospheric  pressure  behind  the  obstruction  en- 
gorges the  blood-vesseis  of  the  mucous  membrane  by  a 
species  of  suction.  The  vacuum  congestion  and  conse- 
quent catarrhal  inflammation  frequently  extend  backward 
to  the  nasopharynx.  Vacuum  congestion  also  occurs 
within  the  dilated  portion  of  the  unobstructed  nostril,  and 
when  chronic  catarrh  of  tlie  middle  ear  results,  it  is  often 
the  ear  upon  the  .tide  of  the  unobstructed  nostril  that  first 
is  affected.  It  might  be  objected  to  this  mechanical  theory 
of  the  causation  of  vacuum  congestion  back  of  a  deflected 
area  upon  the  septum  that  any  partial  vacuum  resulting 
during  inspiration  would  be  counteracted  by  increased 
pressure  during  expiration.     That  this  is  not  the  case  is  due 
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to  the  fact  that  expiration  is  more  deliberate  and  passive 
than  inspiration  and  the  valve- like  action  of  the  ala  referred 
to  above. 

The  amount  of  obstruction  to  nasal  respiration  resulting 
from  a  deflected  septum  is  precisely  the  same  as  if  the  ob- 
struction resulted  from  an  exostosis.  When  the  obstruc- 
tion is  complete  for  inspiration  the  individual  loses  one-half 
his  nasal  breathing  space;  for  what  breathing  space  is  lost 
in  one  nostril  is  not  compensated  for  by  increased  breathing 
space  in  the  other,  because  the  unobstructed  nostril  is  not 


1 


larger,  either  anterior  or  posterior  to  the  obstruction,  and 
hence  will  not  transmit  more  air  than  if  the  septum  were 
not  deflected. 

In  the  dilated  area  of  the  unobstructed  nostril  the  inferior 
and  sometimes  the  middle  turbinated  bodies  are  frequently 
hype rtrop hied,  probably  as  the  result  of  the  increased 
blood  supply  resulting  from  the  decreased  atmospheric 
pressure  in  the  dilated  area  referred  to  above.  As  the 
result  of  such  hypertrophy  the  breathing  space  within  the 
dilated  area  may  be  reduced  to  normal  limits  (Fig.  69).     In 


r 
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the  obstructed  nostril  the  turbinated  body  may  become 
atrophied  from  the  pressure  of  the  deflected  septum. 
Should  the  deflection  be  so  located  as  to  cause  pressure 
upon  the  middle  turbinated  body,  pain  and  nasal  reflexes 
are  usually  present.  Fortunately,  great  deviation  of  the 
septum  in  this  region  is  comparatively  rare,  and  if  present 
without  obstruction  to  respiration  the  removal  of  a  portion 
of  the  middle  turbinal  will  prove  an  easier  and  more  satis- 
factory operation  than  an  attempt  to  restore  the  septum  to  a 
vertical  position.  Pressure  symptoms  may  also  be  relieved 
in  some  ca.ses  by  the  removal  of  a  portion  of  the  septum 
by  the  saw. 

In  some  cases  when  the  deflection  is  so  slight  as  scarcely 
to  be  considered  pathologic,  erosions  occur  upon  the  septum. 
The  inspissated  secretions  of  such  erosions  being  in  a 
hollow  of  the  septum,  and  hence  not  in  the  direct  breath- 
current,  are  usually  removed  by  the  finger-tip  or  by 
violently  blowing  the  nose.  Usually  some  of  the  septal 
tissue  is  removed  with  the  accumulation  and  hemorrhage 
results.  The  condition  is  a  common  cause  of  recurrent 
nasal  hemorrhage.  When  such  accumulations  are  removed 
by  the  finger-nail  the  erosion  usually  becomes  deeper  and 
deeper,  until  the  individual  literally  picks  a  hole  through 
his  septum. 

The  tivo  factors  interfering  with  the  success  of  operations  for 
the  correction  of  deviation  of  the  nasal  septum  are  redundancy 
and  resiliency.  The  septum  is  too  large  to  occupy  a  vertical 
position  within  the  nose,  and  hence  any  operation,  to  be 
successful,  must  provide  for  the  redundancy  of  the  septum, 
both  in  the  horizontal  and  vertical  direction.  The  simplest 
method  would  seem  to  be  a  rectangular  crucial  incision 
through  the  center  of  the  deviation.  After  such  an  incision, 
if  the  deviated  area  of  the  septum  is  brought  into  the  median 
position,  the  edges  of  the  four  triangular  flaps  overlap,  and 
thus  the  redundancy  of  the  septum  in  both  the  horizontal 
and  vertical  directions  is  provided  for.  Redundancy  of  the 
septum  is  equally  well  provided  for  by  multiple  incisions 
through  the  septum,  crossing  each  other  at  a  common 
center,  and  by  L,  J.,  U,  and  H  incisions  through  the  septum. 
This  is  far  from  being  true  as  regards  the  resiliency  of  the 
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septum.  Septal  resiliency  is  best  counteracted  by  means  of 
a  long,  narrow,  quadiilateral  flap  or  by  submucous  com- 
plete removal  of  the  cartilage  and  bone  from  the  deviated 
area. 

It  must  not  be  supposed  that  because  the  deviated  area 
of  a  septum  is  too  large  to  be  ■crowded  into  a  position  on  a 
plane  every  point  of  which  is  equidistant  from  the  lateral 
walls  of  the  nose  that,  therefore,  the  tissues  of  the  deviated 
septum  are  subjected  to  tension  which,  if  released,  would 
result  in  the  deviated  area  of  the  septum  assuming  a  normal 
vertical  position  as  the  result  of  its  resiliency.  On  the 
contrary,  if  a  deviated  septum  be  dissected  out  from  the 
nose,  its  deviated  area  does  not  change  its  shape,  and  if 
pressed  into  a  position  parallel  to  the  rest  of  the  septum,  it 
immediately  springs  back  into  its  original  deflected  position 
as  soon  as  the  pressure  is  released.  It  must  not  be 
imagined,  as  stated  by  some  authors,  that  the  resiliency  of 
the  septum  is  destroyed  by  in- 
cisions of  any  shape,  mentioned 
above,  as  the  resulting  flaps 
when  bent  all  tend  to  spring 
back  into  their  former  position. 

Resiliencyis  an  inherent  qual- 
ity of  both  the  bony  and  cartil- 
aginous septum.  However,  if 
the  bony  portion  be  fractured, 
the  broken  bone  remains  in  the 
position  in  which  it  is  placed 
and  the  resiliency  at  the  hue 
of  fracture  is  destroyed.     The 

cartilage  of  the  septum,  on  the     "■=  rtmQvui  «  mf  uPMnicuon. 
other  hand,  is  not  readily  frac- 
tured, but  when  bent  at  a  right  angle  or  more,  its  resiliency 
is  greatly  lessened  for  a  considerable  time. 

Operations  for  Correction  of  Deviation  of  the  Nasal  Septum. 
— Bosworth's  Operation. — The  simplest  operation  is  that  in- 
troduced by  Bosworth  {Fig.  7o)^the  removal  of  the  hypcr- 
trophied  angle  of  the  deviation  with  a  saw.  The  operation 
i^  successful  to  the  extent  that  it  secures  increased  breath- 
ing  space    in   the    obstructed    nostril,    and    the    septum 
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probably  is  brought  more  nearly  into  the  median  line  as 
the  result  of  the  contraction  of  the  resulting  scar. 

Ingal's  Operation. — Fletcher  Ingals  of  Chicago  makes  an 
oblique  incision  through  the  membrane  of  the  convex 
portion  of  the  prominence.  He  then  detaches  the  mem- 
brane a  certain  distance  on  each  side  of  the  cut  from  the 
underlying  cartilage,  exposing  the  latter,  A  triangular 
piece  is  then  cut  out,  the  base  of  the  triangle  being  at  the 
floor  of  the  nose.  Care  should  be  taken  to  detach  the 
cut  piece  from  the  lining  membrane  of  the  other  cavity 
without  tearing  or  cutting  through  it.  Tlie  first  incision  is 
closed  by  stitches  and  the  cartilage  is  pressed  into  line 
and  supported  by  means  of  tampons. 

Sajous'  Operation. — An  operation  formerly  frequently  per- 
formed in  Philadelphia  is  described  by  Sajous  as  follows  ; 
"  The  least  difficult  operation  and  one  which  has  always 
given  me  great  satisfaction,  in  simple  cartilaginous  deflec- 
tions, is  an  incision  through  tJie  protuberance,  following  its 
long  axis.  A  smart  hemorrhage  occurs  as  soon  as  the 
incision  is  made,  but  it  soon  ceases.  The  end  of  the  finger 
being  introduced  into  the  nostril,  the  septum  is  forcibly 
pushed  beyond  the  center  and  maintained  there  by  packing 
the  previously  obstructed  nostril  with  carbolized  oakum. 
The  cut  edges  of  the  cartilage  override  each  other  and 
afier  a  couple  of  weeks  are  firmly  united."  In  this  opera- 
tion the  lower  portion  of  the  septum  is  practically  im- 
movable by  the  finger,  and  hence  the  upper  portion  of  the 
septum  when  brought  into  the  median  line  hooks  over  the 
lower  because  of  its  redundancy,  and  to  a  certain  extent  is 
prevented  from  returning  to  its  former  deflected  position. 
However,  Sajous  does  not  depend  upon  this  support,  but 
uses  a  pad  of  oakum.  Seller  described  practically  the  same 
operation,  but  uses  as  a  means  of  support  a  steel  pin,  which, 
while  the  finger  is  .still  in  the  nose,  is  thrust  through  the 
skin  at  the  lower  extremity  of  the  nasal  bones  and  then 
downward  between  the  finger  and  the  .septum  until  its 
point  is  imbedded  in  the  portion  of  the  septum  below  the 
horizontal  incision.  Afier  the  finger  is  withdrawn  from  the 
nose,  a  few  blows  from  a  lead  mallet  serves  to  drive  the  pin 
firmly   into  the  superior  maxillary  bones  at  their  suture. 
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At  the  end  of  about  ten  days  the  steel  pin  becomes  loose 
and  useless  as  a  means  of  support  and  has  to  be  with- 
drawn, 

Watson's  Operation. — Watson  describes  his  operation  as 
follows:  "I  make  an  incision,  which  may  be  called  a 
bevelled  incision.  The  edge  of  the  knife  is  directed  upward 
and  toward  the  opposite  side,  and  carried  through  the  carti- 
lage, but  not  the  mucous  membrane  of  the  opposite  side. 
The  incision  is  made  just  at  the  crest  of  the  deviation.  Any 
vertical  deviation  is  cut  out,  as  before  described  (Ingals' 
Operation).  The  upper  portion  is  then  pres.sed  over  toward 
the  other  side,  where  it  hooks  itself  on  the  lower,  and  is 
thus  held  ill  place." 

Watson's  operation  is  a  combination  of  tlie  methods  of 
Ingals  and  Sajous,  and  no  detail  of  Watson's  operation  is 
original  except,  perhaps,  that  he  more  carefully  bevelled 
his  horizontal  incision  through  the  apex  of  the  deviation. 
When  the  apex  of  the  deviation  is  not  hypertrophied,  it 
would  seem  that  in  so  thin  a  structure  as  tiie  .septum  it  is 
impos.siblc  to  obtain  any  appreciable  bi-i'd,  and  as  bevelling 
does  not  increase  the  resistance  to  the  septum  a.ssuming  its 
former  abnormal  position,  it  is  difficult  to  understand  its 
importance.  The  preservation  of  the  mucous  membrane  on 
the  concave  surface  prevents  the  flap  being  bent  at  a  suffi- 
ciently acute  angle  to  destroy  its  resiliency.  In  the  older 
operations  of  Sajous  and  Seller  this  same  hooking  of  the 
upper  fragment  over  the  lower  was  found  not  sufficient  to 
retain  the  parts  in  position,  probably  because  of  pressure- 
necrosis;  and  support  for  a  tediously  long  period  by  pins 
or  plugs  was  found  insufficient  to  secure  invariably  good 
results. 

Gkason's  Operation. — The  writer's  method  of  operating 
for  deflection  of  nasal  septum  is  as  follows:  A  U-shaped 
incision  (Fig.  71)  is  made  around  the  deviated  area  (a\ 
which  then  becomes  a  quadrilateral  flap,  covering  a  hole  in 
the  septum;  a  sort  of  trap-door  with  a  spring  hinge  hold- 
ing it  in  a  deviated  position.  This  quadrilateral  flap  is  then, 
with  the  finger-tip,  pushed  through  the  hole  in  the  septum, 
which  it  covers,  and  its  neck  (f)  is  bent  at  the  same  time  at 
a  right  angle.     If  the  deviation  area  is  of  the   horizontal 
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type  and  extends  far  back  along  the  septum,  the  neck  of  the 
quadrilateral  flap  will  contain  a  considerable  amount  of  bone. 
When  tiie  neck  of  the  flap  is  bent  at  a  right  angle  this  bone 
will  be  fractured  with  a  snap,  often  audible  at  a  considerable 
distance.  The  resiliency  of  the  bony  portion  of  the  flap  is 
then  compktdy  destroyed,  because  fractured  bone  remains  in 
the  position  in  which  it  is  placed.  As  a  matter  of  fact  it,  to 
a  certain  extent,  acts  as  a  splint  to  retain  the  cartilaginous 
portion  in  a  vertical  plane,  which  it  is  usually  impossible  to 
fracture  even  by  bending  to  a  right  angle. 


However,  by  the  thorough  bending  of  the  cartilage  the 
resiliency  of  the  flap  is  diminished,  for  the  time  being,  to 
the  extent  that  it  hangs  without  support  in  the  vertical 
position,  its  redundant  edge  overlapping,  without  pressure, 
the  edge  of  the  hole  in  the  septum,  in  front,  below,  and 
behind. 

The  quadrilateral  shape  of  the  flap  has  much  to  do  with 
its  remaining  in  a  vertical  plane.  In  any  cartilaginous  sep- 
tal flap  the  resiliency  tending   to   reproduce  the   original 


DISEASES   OF   THE  NOSE  137 

deformity  is  proportionate  to  the  width  of  the  base  (r)  of  the 
flap.  In  the  triangular  flaps  used  by  Asch,  Roberts,  Watson, 
and  others  the  width  of  the  base  of  the  flap  rapidly  increases 
with  the  size  of  the  flap.  In  the  quadrilateral  flap  the  base 
of  the  flap  (Fig.  71,  c)  is  always  of  the  same  width  as  its 
edge  ip),  and  consequently,  because  of  constantly  increasing 
leverage  proportionate  to  the  length  of  the  flap,  in  long, 
narrow,  cartilaginou.s  flaps,  but  very  little  support  at  its 
lower  edge  {d)  is  required  to  maintain  such  a  flap  in  the 
vertical  plane.  This  very  important  factor  in  the  success 
of  operations  for  t!ic  correction  of  septal  deflections  may  be 
demonstrated  by  cutting  flaps  of  various  shapes  in  the  side 
of  a  rubber  ball,  the  resiliency  of  which  may  be  compared 
to  that  of  the  cartilaginous  septum.  Tiie  main  idea  in 
devising  this  operation  was  to  provide  a  better  method  of 
overcoming  the  resiliency  of  the  .septum  than  those  then  in 
vogue,  and  all  other  considerations  were  sacrificed  to  this 
idea.  In  most  operations  it  is  not  septal  rcdiaidancy,  but 
the  neglect  or  the  impossibility  of  providing  for  septal 
resiliency  that  causes  failure.  The  resiHency  of  the  septum 
is  exerted  for  months  upon  septal  flaps  after  apparent  heal- 
ing, and  often  gradually  reproduces,  in  part  at  least,  the 
original  deviation.  It  is  impossible  to  Judge  of  the  success 
of  an  operation  for  septal  deviation  until  at  least  six  months 
have  elapsed.  Therefore  it  is  best  in  most  instances  to 
slightly  overcorrect  the  deviation. 

The  technic  of  the  writer's  operation  is  as  follows:  Both 
sides  of  the  septum  are  anesthetized  by  packing  the  nose 
with  pledgets  of  absorbent  cotton  saturated  with  a  3  to  4 
per  cent,  solution  of  cocain.  This  is  allowed  to  remain  in 
contact  with  the  parts  for  one-half  to  one  hour  in  order  that 
this  weak  solution  of  cocain  may  penetrate  deeply  into  the 
tt.'isucs.  The  nostrils  are  sprayed  with  a  i  :  1000  solution 
of  adrenalin.  The  line  of  incision  is  then  painted  by 
means  of  a  cotton-tipped  probe  with  a  lO  per  cent,  solu- 
tion of  cocain  in  order  to  produce  profound  superficial 
anesthesia. 

The  field  of  operation  is  brought  into  view  by  means  of 
the  self- retaining  speculum  (Fig.  22),  and  a  straight  Sajous 
saw  is  introduced  into  the  obstructed  nostril,  dose  to  and 
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parallel  to  the  floor  of  the  nose.  The  septum  is  sawed  trans- 
versely until  the  saw  has  obtained  a  firm  hold  upon  the  tis- 
sues ;  the  direction  of  the  sawing  is  then  somewhat  rapidly 
changed  until  it  becomes  nearly  vertical,  the  saw  meanwhile 
being  carefully  maintained  in  a  position  e:iratrtly  fiara/lc/ to 
the  septum.  A  gush  of  blood  from  the  unobstructed  nos- 
tril indicates  that  the  sawing  has  extended  through  the  sep- 
tum. The  saw  is  now  partly  withdrawn  and  its  tip  pushed 
through  the  cut  into  the  unobstructed  nostril.  The  anterior 
crus  of  the  U-shaped  incision  is  made  by  sawing  upward  with 
the  tip  of  the  saw.  The  posterior  of  crus  is  most  quickly 
made  by  introducing  a  probe -pointed,  double-edged  knife, 
curved  on  the  flat  (Fig.  89),  from  the  left  nostril  through 
the  saw-cut.  The  index- finger-tip  is  then  introduced  into 
the  right  nostril.  Finger  and  knife  together  reach  the 
posterior  limit  of  the  deviated  area,  and  the  posterior  crus 
of  the  U-shaped  incision  is  quickly  and  easily  made. 

If  the  deviation  is  toward  the  right  nostril  the  operator 
wets  his  left  forefinger  in  sterile  water,  while  if  the  deviation 
is  toward  the  patient's  left  nostril  the  right  forefinger,  after 
being  wetted,  is  introduced  into  the  obstructed  nostril,  push- 
ing and,  if  necessary,  lifting  up  the  deflected  area  until  it 
has  been  thrust  through  the  hole  in  the  septum  which  it 
covers.  The  operator's  forefinger-tip  is  then  carried  up 
along  the  anterior  and  posterior  crura  of  the  U  incision  to 
make  sure  that  the  flap  has  completely  cleared  them;  the 
finger-tip  is  then  thrust  through  the  hole  in  the  septum 
beneath  the  quadrilateral  flap  until  the  lateral  wall  of  the 
nose  in  the  unobstructed  nares  is  touched.  The  finger  is 
then  pressed  upward  until  the  flap  is  bent  at  a  right 
angle  and  any  bone  in  the  neck  (Fig.  71,  r)  of  the  flap 
breaks  with  an  audible  snap.  This  is  of  the  utmost  impor- 
tance, and  in  horizontal  deflections  the  success  of  the  ojjera- 
tion  depends  intircly  upon  the  bending  of  the  flap  being 
thoroughly  done.  In  vertical  deflections  too  narrow  to  per- 
mit of  the  forefinger  being  used,  the  little  finger  should  be 
employed. 

After  the  thorough  bending  of  the  flap  it  should  hang  in 
the  formerly  unobstructed  naris  without  resiliency  (Fig. 
73) ;  and  either  Allen's  tube  or  the  writer's  modification  of 
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the  same  should  be  dropped  into  the  formerly  obstructed 
nostril.  Should  any  impediment  to  its  free  entrance  into 
the  nostril  be  encountered,  it  is  probable  that  the  U-shaped 
incision  has  been  improperly  made  and  has  passed  through 
instead  of  rt^Ky/rf  some  portion  of  the  deviated  area.  This 
is  usually  the  posterior  portion  of  the  deflected  area,  the 
posterior  crus  of  the  U-shaped  incision  being  made  too  far 
forward.  An  effort  should  be  made  to  bring  this  deflected 
posterior  edge  of  the  incision  into  line  with  the  finger-tip 
in  order  to  admit  of  the  easy  introduction  of  the  tube,  and, 
failing  in  this,  the  end  of  the  tube  should  be  compressed  by 
the  fingers  in  such  a  manner  as  to  permit  of  its  easily  being 


passed  beyond  the  obstruction.  The  tube  should  always 
fit  loosely.  Any  great  amount  of  pressure  exerted  by  the 
tube  becomes  well-nigh  intolerable  within  twenty-four  hours. 
The  tube  serves  to  control  the  usually  trifling  hemorrhage. 
It  is  worn  over  night  and  the  next  day  it  is  decided  if  its 
support  is  longer  necessary.  In  rather  more  than  80  per 
cent,  of  cases  of  deviation  of  the  nasal  septum  operated 
upon  by  the  method  described  above  no  support  whatever 
was  necessary. 

The   after-treatment    consists  in  the  patient  presenting 
himself  at   the  surgeon's   office    daily,   in   the   meantime 
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attending  to  his  usual  avocation  if  not  too  laborious.  At 
each  daily  visit  the  parts  are  inspected  and,  if  necessary, 
cleansed.  At  first  the  overlapping  of  the  edges  of  the  flaps 
resulting  from  its  redundancy  will 
appear  excessive  because  of  the 
swelling  of  the  [larts ;  witliin  a  week 
or  two  this  swelling  will  have  disap- 
peared and  also,  apparently,  much 
of  the  redundancy,  because  in  trau- 
matic cases  the  redundancy  is  newly 
fomaed  tissue,  "provisional  callus." 
and  hence  is  readily  absorbed.  At 
any  time  any  redundant  thickening 
mHiT^'oripmiTon  7^"^-""  can  readily  be  removed,  but  unless 
the  obstruction  is  so  large  in  the 
formerly  unobstructed  nostril  as  to  produce  a  decided  imped- 
iment to  respiration  it  is  best  to  defer  "  trimming  up  "  the 
redundant  septal  thickening  until  several  months  have 
elapsed  after  the  operation,  and  the  redundancy  has 
thoroughly  performed  its  function  as  a  splint  to  prevent  the 
quadrilateral  flap  of  deflected  area  returning  through  the 
septum  to  its  former  deviated  position.  Rarely  is  any 
"  trimming  up  "  required. 

Roberts'  Operation. — Roberts  makes  a  long  incision, 
oblique  or  horizontal,  according  to  requirements,  through 
the  septum  from  back  to  front  through  the  line  of  deviation 
or  projection  with  a  knifCj  and  with  a  chisel  through  the 
bony  septum  ifit  be  deviated.  A  pin  is  then  thrust  through 
the  septum  above  and  in  front  of  the  incision.  By  manipu- 
lation of  the  pin  and  finger  introduced  into  the  obstructed 
nans  the  upper  or  movable  portion  of  the  septum  above 
the  cut  is  brought  into  the  middle  line,  and  held  in  position 
by  forcing  the  pin  forward  througji  the  tissues  in  such  a 
manner  that  it  crosses  the  incision.  A  second  pin  is  some- 
times introduced  through  the  skin  at  the  lower  portion  of 
the  nasal  bone  parallel  to  the  septum,  in  order  to  assist  in 
retaining  the  parts  in  position.  If  the  deflection  of  the 
septum  is  a  general  rather  than  an  abrupt  one.  Roberts 
weakens  the  septum  after  the  primary  incision  by  multiple 
with  Steele's  stellate  punch,  "because  the  opera- 
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tion  will  be  useless  unless  the  incisions  are  very  free,  so  as 
to  take  away  all  resiliency  of  the  cartilage." 

Asch's  Operation. — Until  recently  by  far  the  most  popular 
operation  for  deflection  of  the  nasal  septum,  at  least  in 
America,  is  that  devised  by  Morris  I.  Asch,  of  New  York, 
described   by  him   as  follows  :  "  It   occurred   to   me   that 


the  vita!  point  to  attain  in  operating  for  this  condition  was 
to  destroy  the  resUu-ney  of  the  cartilage  in  such  a  way 
that  when  it  sliouUi  be  forced  back  into  \Xa  proper  position, 
and  held  so  for  a  proper  length  of  time,  the  result  would 
be  a  straightened  septum  without  any  loss  of  tissue  and  the 
r^-establLshment  of  the  respiratory  function  of  the  affected 
I  aostril. 


A 


"  The  instruments  required  for  the  operation  consist  of  a 
cutting  forceps  (Fig.  75),  compressing  forceps  (Fig.  76), 
bJiTiit  and  sharp  separators  (Figs.  77  and  78),  to  break  up 
any  adhesions  which  may  exist  between  the  convex  portion 
of  the  deviated  septum  and  the  inferior  turbinated  body, 
and  tubular  nasal  splints  made  of  hard  rubber.  The  cutting 
forceps  or  scissors  are  made  in  two  sizes  They  are  power- 
ful instruments,  curving  outward  from  the  point  of  junction 
and  meeting  again  in  front,  one  blade  is  blunt  and  narrow 
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for  introduction  into  the  stenosed  nostril,  wliiie  the  other  is 
sharp  with  a  triangular  blade.  Other  scissors  (Fig.  79)  are 
made  with  the  blades  bent  at  a  right  angle,  for  use  in  devia- 
tions requiring  an  incision  running  downward.  The  com- 
pressing forceps  used  for  straightening  up  the  septum  after 


^ 


n  are  of  two  sizes  with  long  and  short  blades  respect- 
ively. The  splints  (Fig.  80)  are  curved  hollow  tubes  made 
of  vulcanite  with  perforations  to  prevent  them  slipping. 
An  atomizer  containing  Dobell's  solution  is  kept  in  a  bowl  of 


ice  to  check  any  hemorrhage.  The  operation  is  performed 
under  complete  anesthe.'iia  of  chloroform,  ether,  or  Schleich's 
mixture,  which  has  given  good  results  in  these  cases.  At! 
the  instruments  are  to  be  carefully  sterilized  and  the  no.>e 


washed  out  with  an  antiseptic  spray  before  operating.  The 
head  of  the  patient  being  drawn  backward  over  the  edge  of 
the  table,  so  that  blood  will  not  enter  the  larjmx.  and  the 
nostril  illuminated  either  by  direct  or  artificial   light;  the 
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^blunt  separator  is  introduced  into  the  deviated  side,  so  as  to 
break  up  any  adhesions  that  may  exist  and  to  ascertain  the 
presence  of  any  bony  obstruction  posteriorly,  should  such  be 
found,  the  sharp  separator  can  be  used  or  an  ordinary  small 
bone  chisel.  The  scissors  are  now  introduced  parallel  to  the 
floor  of  the  nose,  the  sharp  blade  being  in  the  concavity  and 
the  blunt  one  over  the  line  of  greatest  convexity  of  the  devia- 
tion ;  it  is  important  that  the  blades  should  be  at  right  angle 
to  the  septum  at  the  place  of  incision,  otherwise  the  blades 
may  override  and  the  scissors  fail  to  cut  through.  The  blades 
being  firmly  closed,  the  sharp  one  cuts  through  the  cartilage 
into  the  opposite  side  with  a  distinct  snap.  The  scissors  are 
then  opened  and  completely  withdrawn.  They  are  imme- 
diately reintroduced  in  the  same  manner  as  before,  with  the 
blades  pointing  this  time  in  a  vertical  direction,  crossing  the 
line  of  the  first  incision  as  near  as  possible  at  right  angles 


— M»yer' 


and  at  its  center;  the  scissors  are  now  closed  and  the  second 
'incision  made,  after  which  the  scissors  are  opened  and  with- 
drawn. We  have  thus  four  segments  as  the  result  of  the 
crucial  incision.  The  operator  tiow  introduces  his  finger 
into  the  stenosed  nostril  and  forcibly  pushes  the  segments 
into  the  concavity  of  the  opposite^  side,  effectually  breaking 
them  at  their  base.  The  finger  should  be  pushed  through. 
Tliis  part  of  the  procedure  must  be  done  thoroughly  and 
carefully,  for  on  it  depends  the  success  of  the  operation. 
If  the  segments  are  thoroughly  broken  at  their  bases  the 
resiliency  of  the  cartilage  is  destroyed  and  the  deviation 
cannot  recur.  The  compressing  forceps  are  now  introduced, 
one  blade  in  each  nostril,  and  the  septum  compressed  in 
order  to  straighten  it  still  further  and  to  force  the  broken 
segments  to  more  completely  override  each  other.  The 
iced  Dobell's  solution  in  the  atomizer  is  now  sprayed  into 


• 


144    DISEASES   OF  THE   A'OSE,    THROAT,   AND   EAR 

the  nostrils  in  order  to  check  the  bleeding,  and  the  sterilized 
tubes  introduced,  a  snugly  fitting  one  into  the  side  previously 
stenosed  and  a  smaller  one  in  the  opposite.  These  serve 
to  prevent  hemorrhage  and  to  hold  the  septum  in  its  new 
position.  This  completes  the  operation,  which,  in  ex- 
perienced hands,  should  not  occupy  over  five  minutes.  The 
patient  is  now  placed  in  bed,  iced  cloths  applied  externally, 
and  a  cold  antiseptic  solution  sprayed  into  the  nostrils  every 
half-hour.  Twenty-four  hours  after  operation  the  tube  in 
the  non-stenoscd  side  is  removed  and  not  replaced,  the 
spray  and  compresses  being  continued.  Twenty-four  hours 
later  the  tube  in  the  opposite  side  is  removed,  thoroughly 
cleansed  and  sterihzed,  the  nose  is  sprayed  and  cleansed 
and  the  tube  replaced,  cocain  being  used  if  necessary.  The 
same  tube  should  be  reinserted  unless  it  proves  too  large 
for  comfort,  in  which  case  the  next  smaller  size  can  be  used. 
This  tube  must  be  taken  out  and  cleansed  every  day  by  the 
surgeon  while  the  patient  remains  in  bed,  which  he  siiould 
do  for  at  least  four  days.  At  the  end  of  this  time  the 
nostril  is  less  sensitive  and  the  patient  should  be  able  to 
extract  and  reintroduce  the  tube  himself  This  is  to  be 
done  every  day  for  four  weeks,  coming  once  a  week  to  the 
surgeon  for  observation,  and  at  the  end  of  the  time  the  tube 
is  permanently  withdrawn,  the  septum  having  now  become 
sufficiently  solid  to  remain  in  its  new  position  without 
support.  It  sometimes  happens  that  the  lower  segment 
remains  thickened  after  the  tube  has  been  withdrawn  and 
projects  into  the  nasal  cavity ;  this  can  easily  be  rectified  by 
the  electrotrephine  or  galvanic  cautery,  though  if  left  to 
itself  the  thickening  will  eventually  disappear." 

Kyle's  Operation. — Kyle,  of  Philadelphia,  makes  two 
horizontal  parallel  incisions  through  the  deflected  area  by 
means  of  Fetterolf 's  triangular  file  (Fig.  81),  not  involving 
the  mucous  membrane  of  the  convex  side  of  the  septum, 
and  brings  the  enclosed  area  into  the  median  line  by  means 
of  finger  or  forceps,  Fetterolf  has  modified  Kyle'.s  opera- 
tion by  the  use  of  triangular  files  (Figs.  81,  82).  The 
operator's  finger  is  inserted  into  the  unobstructed  nostril  1 
and  parallel  incisions  made  with  the  sharp-edged  file  (Fig.  ' 
81)  on  the  convex  surface  of  the  septum,  the  finger  of  the 


operator  readily  detecting  when  the  cartilage  has  been  cut 
through  to  the  mucous  membrane.  If  desirable  more  car- 
tilage can  be  removed  by  means  of  a  file  truncated  on  its 
edge  (Fig.  82},  in  order  to  avoid  wounding  the  mucous 
membrane  of  the  convex  side  of  the  septum.  Two — some- 
times three — parallel  incisions  are  made,  one  just  below, 
one  through  the  center,  and  one  just  above  the  deviation. 
Sufficient  cartilage  is  removed  to  completely  destroy  the 
resiliency  of  the  septum. 
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Fig.  Bi.— Fellrrolf' t  Jharp-e4ged  IriaDgilUr  file. 

Roe's  Operation. — Roe,  of  Rochester,  breaks  the  bony 
portion  of  the  septal  deviation  by  means  of  specially 
constructed  forceps  of  several  sizes,  the  male  blades  of 
which  fit  into  a  fenestrum  in  the  female  blade.  By  means 
of  these  forceps  the  bone  is  not  merely  bent,  but  is  actually 
fractured,  and  the  resiliency  of  that  portion  of  the  septum 
destroyed. 

"  Wimloiv  resection"  of  the  dti'iaUd  area,  advocated  first 
by  Ingals  (see  Ingals'  Operation)  and  later  by  Kricg,  has 
many  advocates.      Killian   removes  the  cartilage  and  bone 


of  the  entire  deviated  area,  preserving  the  mucous  membrane 
of  both  sides  of  the  septum.  The  technic  of  the  operation 
and  the  instruments  have  been  greatly  improved  by 
Ballenger.  who  describes  his  method  as  follows  : 

"The  technic  of  the  operation,"  according  to  Ballenger, 
"is  after  the  Menzcl-Hajek  method  with  the  exception  of 
the  removal  of  the  cartilage.  In  the  Menzel-Hajelc  opera- 
tion the  cartilage  is  removed  piece  by  piece  with  punch 
forceps ;  whereas,  by  my  method  it  is  removed  in  one  piece 
with  one  cut  of  the  swivel  knife.  The  time  required  for  the 
nrmoval  of  the  cartilage  after  the  mucoperichondrium  has 
been  elevated  need  consume  but  a  few  seconds ;  whereas,  by 
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the  Menzel-Hajek  method  it  takes  from  a  few  to  several' 
minutes  for  its  removal.  Using  a  special  knife  (Fig.  83), 
I  make  a  curved  incision  in  the  septal  mucosa  of  about  i 
inch  in  length,  beginning  near  the  floor  of  the  nose  and 
curvitig  forward  and  upward,  as  high  as  I  can,  through  the 
vestibule  of  the  nose  and  about   {  inch  posterior  to  the 


anterior  margin  of  the  cartilage.  I  have  not  found  it 
necessary  or  expedient  to  make  the  incision  on  the  convex 
side  of  the  septum,  as  is  commonly  recommended ;  but  X 
find  it  advisable  to  make  it  on  the  left  side  of  the  septuni 
regardless  of  whether  this  is  the  convex  or  the  concave, 
surface.     I  do  this  because  it  is  convenient  to  use  the  knife' 


with  the  right  hand  while  the  forefinger  of  the  left  is  inserted' 
into  the  right  nostril.  Having  made  the  curvilinear  incision' 
through  the  mucoperichondrium  on  the  left  side  of  the' 
septum,  I  next  resort  to  the  semisharp  elevator  of  Hajek 
(Fig.  84)  to  elevate  the  anterior  portion  of  the  mucoperi- 
chondrium from   the  septum,  after   which    Hajek's  blunt 


elevator  (Fig  85)  should  be  used.  The  semisharp  elevator, 
should  only  be  used  to  start  the  elevation,  as  to  continue^ 
its  use  might  result  in  a  perforation  of  the  mucous  mem- 
brane, whereas  the  dull  elevator  can  be  used  with  gre^ 
rapidity  without  danger  of  perforation.  ,  { 
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"  The  next  step  in  the  operation  consists  in 
anterior  curvihnear  incision  of  the  mucosa 
septal  cartilage  to  the  perichondrium  of  the 
opposite  side.  This  is  done  with  a  small 
bistoury  (see  Fig.  S3),  the  forefinger  of 
the  left  hand  being  inserted  into  the  right 
nostril  to  detect  when  the  cartilage  is  com- 
pletely incised.  After  one  has  had  con- 
siderable experience  in  the  incision  of  the 
cartilage  with  a  knife  he  may  not  find  it 
necessary  to  introduce  the  finger  into  the 
opposite  nostril,  as  he  can  readily  appreci- 
ate when  he  is  through  it  by  the  sense  of 
touch  or  by  the  resistance  felt  with  the  hand 
holding  the  knife.  The  semisharp  elevator 
of  Hajek  may  be  used  to  perforate  the 
cartilaginous  septum  along  the  line  of  the 
curvilinear  incision  by  rubbing  it  to  and  fro 
in  the  mucopcrichondrial  incision,  the  in- 
dex-finger of  the  left  hand  being  inserted 
in  the  right  nostril  to  exert  counter-pres- 
sure and  to  detect  by  tlie  tactile  sense 
when  it  is  completely  broken  through. 

"  The  incision  through  the  cartilage  hav- 
ing been  made  by  either  of  the  above 
methods,  the  semisharp  elevator  should  be 
inserted  through  it  with  the  flat  side  turned 
so  as  to  lie  against  the  right  side  of  cartil- 
3ginou>i  septum,  and  while  in  this  position 
it  should  be  moved  up  and  down  and  insin- 
uated between  the  cartilage  and  the  niuco- 
perichondrium  of  the  right  side.  To  facili- 
tate this  procedure  the  tip  of  the  nose 
should  be  turned  toward  the  patient's  right 
side,  thus  exposing  the  curvilinear  incision 
through  the  mucosa  and  cartilage,  and  mak- 
ing it  possible  to  introduce  the  semisharp  ^"^  .wi^fjnl'fc^" ' 
elevator  on  a  plane  parallel  with  the  sep- 
tum. After  this  side  is  started,  the  dull  elevator  is  used  to 
complete  the  separation.     Care  should  be  taken  to  lift  the 
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mucoperichondrium  from  the  entire  deflected  area,  as  to 
fail  to  do  so  makes  it  impossible  to  remove  a  sufficient 
amount  of  the  cartilage. 

"The  mucoperichondiiuni  on  both  sides  of  the  septum 
now  being  elevated,  the  prongs  of  the  swivel  fork  are  intro- 
duced through  the  curvilinear  incision,  one  prong  being  on 
the  right  side  of  the  septum  and  the  other  on  the  left.  The 
instrument  should  now  be  directed  backward  parallel  with 
the  floor  of  the  nose  until  the  posterior  limit  of  the  cartilage 
is  reached,  when  it  should  be  directed  upward  and  forward, 
following  the  outline  of  the  anterior  end  of  the  perpendicular 
plate  of  the  ethmoid  to  the  bridge  of  the  nose,  when  it 
should  be  pulled  downward  parallel  with  the  cavity,  the 
triangular  blade  resting  upon  the  concavity  of  the  ridge  of 
the  nose  to  the  upper  extremity  of  the  curvilinear  incision. 
In  this  way  almost  the  entire  cartilaginous  septum  except 
the  anterior  tip,  which  is  left  to  support  the  tip  of  the  nose, 
i.s  removed.  The  excised  cartilage  should  now  be  seized 
with  a  pair  of  dressing -forceps  and  removed  through  the 
curvilinear  incision.  The  cartilage  thus  removed  i.s  usually 
roughly  triangular  in  shape,  the  acute  point  of  which 
represents  the  posterior  end  of  the  cartilage." 

For  the  removal  of  a  portion  of  the  bony  septum  Freer's 
modification  of  Griinwald's  punch-forceps  may  be  used. 
With  the  instrument,  according  to  Freer,  bone  \  inch  thick 
can  be  bitten  in  two.  With  this  in.strument  the  bony  sep- 
tum may  be  removed  piece  by  piece.  After  removal  of 
the  cartilage  the  nasal  cavity  and  wound  are  cleared  of  all 
debris.  The  mucous  membrane  is  brought  into  as  near 
normal  apposition  as  possible  and  covered  with  gauze 
previously  dipped  in  albolene.  Over  this  a  very  light  pack- 
ing of  bichlorid  gauze  is  placed.  On  the  opposite  side  of 
the  nose  a  light  packing  o{  gauze  may  be  placed  as  a 
support  to  the  membranous  septum.  The  dressing  on  both 
sides  may  be  dispensed  with  the  following  day.  The  nose 
should  be  cleansed  twice  daily  with  Dobell's  solution  until 
recovery  is  complete. 

Lee  Maiden  Hurd  says  of  the  operation  (Manhattan  Eye, 
Ear,  and  Throat  Hospital  Reports.  March,  1906):  "Inas- 
much as  the  operation   has  come  to  stay,  it  will  in  time 
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probably  supplant  the  crushing  operations  of  Asch,  Gleason, 
Roe,  and  otliers  entirely.  However,  it  is  a  much  more 
difficult  operation  to  master  thoroughly  than  the  above 
mentioned,  and  in  consequence  of  these  technical  difficulties 
it  may  not  be  as  universally  employed  for  some  time  as  its 
merits  justify." 

In  the  older  operations  soUd  plugs  of  vulcanite  or  ivory 
were  sometimes  used.  Sajous  employed  a  plug  of  oakum, 
and  pledgets  of  iodoform  gauze  or  absorbent  cotton  are 
somelitnes  employed  at  the  present  time.  Roberts  employed 
steel  pins  to  hold  the  septum.  Jn  position  after  operating 
(Fig.  74).  The  pin  had  a  square  head.  Seiler  used  an 
ordinary  darning  needle;  Gib bs,  a  pin  with  a  pear-shaped 
head ;  and  Watson,  a  pin  with  a  spear-shaped  point,  the 
other  end  bent  into  a  ring  and  protected  by  a  piece  of  thin 
rubber,  through  which  the  pin  was  thrust  before  being  u.sed. 


Steel  pins  may  be  allowed  to  remain  in  the  tissues  for  about 
ten  days  ;  after  that  time  they  become  so  loose  that  they 
have  to  be  removed.  They  cause  a  certain  amount  of 
sloughing  of  the  cartilage,  which  aids  in  reducing  its 
resiliency. 

Asch  and  Meyer  employ  vulcanite  tubes  (Fig.  80). 
Bcrens,  of  New  York,  used  a  hollow  olive-shaped  splint  of 
cork,  varnished  with  iodoform  collodion.  Kyle  employs 
the  tube  shown  in  Fig.  87,  made  of  soft  malleable  metal,  so 
that  it  rcadil)'  can  be  bent  or  cut  into  a  shape  suitable  for  the 
nasal  condition  present.  Harri.son  Allen  devised  a  brass 
silver-plated  tube,  which  differs  from  the  other  tubes 
inasmuch  as  it  is  prevented  from  slipping  from  the  nose 
by  the  upper  portion  of  its  distal  extremity,  which  rests  in 
the  hollow  space  at  the  tip  of  the  nose.  The  writer  has 
slightly  modified  the  shape  of  this  tube,  and  had  it  made  in 
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three  sizes,  of  the  same  soft  malleable  metal  employed  in  the 
Kyle  tube.  It  readily  can  be  cut  with  a  knife  or  scissors 
or  pressed  by  the  fingers  or  the  handle  of  an  instrument 
to  meet  any  unusual  nasal  condition  present,  should  such 
modification  of  its  shape  be  necessary  in  any  particular 
case. 

Oonsenital  Occlusion  of  the  Njires.— Congenital  occlusion  of 
either  the  anterior  or  posterior  nares,  usually  unilateral,  is 
a  somewhat  rare  condition.  When  the  posterior  nares  are 
occluded  generally  it  is  the  result  of  a  bony  outgrowth 
from  the  floor  of  the  nose.  The  anterior  naris  may  be 
occluded  as  the  result  of  faulty  development  or  adhesions 
during  embryonic  life. 


1 


Symptoms.-— ^\vs  symptoms  are  those  of  occlusion  from 
any  other  cause.  When  the  occlusion  is  posterior,  there  is 
a  discharge  of  mucus  from  the  nose  upon  the  lip  and  the 
patient  is  unable  to  cleanse  the  nostril  by  blowing  the  no.se. 
Aural  symptoms  are  sometimes  present  when  the  obstruc- 
tion is  anterior. 

Diagnosis  is  made  by  inspection.  Anterior  obstructions 
are  readily  seen,  and  those  which  are  posterior  may  be 
observed  in  the  rhinoscopic  mirror.  A  rough  estimate  of 
the  thickness  of  a  posterior  obstruction  can  be  made  with 
an  Allen's  probe,  the  end  of  which  is  wrappetl  with  cotton 
and  saturated  with  a  4  per  cent,  solution  of  cocain.  This  is 
introduced  into  the  obstructed  naris  until  the  obstruction  is 
reached,  and  the  distance  compared  with  that  to  the  pos- 
terior edge  of  the  septum  on  the  unobstructed  side. 

Anterior  obstructions  are  usually  thin  and  web-like. 
Posterior  obstructions  usually  have  a  thickness  of  not  over 
\  inch. 
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Treatment. — It  is  comparatively  easy  to  break  down  nasal 
obstructions,  either  anteriorly  or  posteriorly ;  but  as  they 
almost  invariably  recur  unless  prevented  from  doing  so  by 
a  somewhat  tedious  after-treatment,  the  wisdom  of  operat- 
ing in  young  children  unless  very  docile  is  worth  consider- 
ing. When  only  one  side  is  affected  and  causes  but  little  in- 
convenience, the  operation  in  young  children  should  be 
postponed  until  the  child  has  arrived  at  an  age  to  appreciate 
the  advantage  to  be  derived  fi-oni  tiie  after-treatment. 

Anterior  obstructions  are  excised  with  a  knife  or  scissors 
and  a  pewter  tube  (Fig.  88)  of  suitable  size  and  shape 
inserted.  This  is  removed  and  cleansed  daily  after  the 
operation  until  the  parts  have  completely  cicatrized. 

Posterior  bony  obstructions  are  removed  with  the  guarded 
electric  drill  or  burr  (Fig.  63),  either  under  ether  or,  as  the 
operation  is  not  very  painful,  under  cocain  anesthesia.  If 
ether  is  employed  the  tip  of  the  forefinger  of  the  operator's 
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left  hand  is  inserted  into  the  posterior  naris  from  the 
pharynx,  to  serve  as  a  guide  to  the  parts  to  be  removed  by 
the  drill  and  to  prevent  injury  to  the  surrounding  structures. 

The  after-treatment  consists  in  daily  cleansing  the  parts 
and  the  passage  of  bougies  until  cicatrization  is  complete. 
However,  in  spite  of  every  precaution,  the  posterior  naris  at 
the  site  of  the  operation  frequently  becomes  again  occluded 
by  a  thin  cicatricial  membrane.  Should  such  a  membrane 
form,  it  possesses  but  little  vitality,  and  in  z  cases  observed 
by  the  writer  was  destroyed  by  piercing  it  in  two  or  three 
places  with  a  small  galvanocautery-knife ;  after  which  it 
did  not  recur. 

Dislocation  of  tbe  Oolimmar  Cartilage. — The  so-called 
columnar  cartilage  is  the  inner  plate  of  the  lower  lateral 
cartilage  of  the  nose  (Fig.  50),  a  small  strip  of  cartilage  lying 
parallel  with  the  lower  border  of  the  septum,  the  purpose 
of  which  is  to  act  as  a  support  tn  the  columna. 

Dislocation  of  the  columnar  cartilage,  as  ordinarily  seen, 
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consists  of  the  displacement  laterally  of  the  distal  extremity 
of  the  septum  in  such  a  manner  as  nearly  to  occlude  the 
affected  nostril  (Fig.  90), 

Treatment. — The  mucous  membrane  should  be  incised 
over  the  most  prominer-t  part  of  the  deformity  in  such  a 
manner  as  to  allow  the  excision  of  a  sufficient  amount  of 
the  septal  cartihge  to  restore  the  patency  of  the  affected 
nostril  It  IS  not  g-entrally  necessary  to  suture  the  edges 
of  the  mcLsion  after  the  excision  of  the  cartilage.  No 
after  treatment  is  required 

Hematoma  of  tbe  septnm  is 
an  extrava.sation  of  blood  be- 
neath the  mucous  membrane 
of  the  septum,  generally  tlie  re- 
sult of  traumatism.  It  presents 
•^^^  itself   as    a   blood-red   tumor, 

*  ^    S^k  sometimes  large  enough  to  ob- 

fj^MB^k'%^  struct  nasal  respiration. 

ISaGHJIk^  Prognosis. — The  blood  may 

^^^^  be   absorbed,  or   inflammation 

^^-jQ,  may  occur  and  an  abscess  re- 

"~^_^^^  suit. 

'~  Treatment. — If  the    amount 

Fio  9)— DijiDCKtinnurihccniLronor     of  blood  is   large,  an  incision 
(IS.t^^E)'^"™""""'"^''"^"'     should  be  made  to  allow  it  to 
escape. 
AbBceBB  of  the  Beptmn. — Etiology. — Abscess  of  the  septum 
may  result  from  traumatism,  syphilis,  or  phlegmonous  in- 
flammation of  the  septum. 

Symptoms. — Thei'e  may  be  tlie  history  of  a  chill,  followed 
by  fever,  as  in  abscess  elsewhere.  Upon  inspection  the 
nose  is  found  to  be  obstructed  by  a  soft,  fluctuating  tumor 
of  the  septum.  Generally  the  septum  is  soon  perforated, 
so  that  the  tumor  becomes  bilateral. 

Treatment. — Karly  evacuation  of  the  pus  to  prevent  exten- 
sive destruction  of  the  parts  involved  in  the  inflammation 
and  hasten  resolution.  The  incision  through  the  abscess 
should  be  sufficiently  free  to  allow  of  syringing  with  subli- 
mate solution  if  deemed  necessary,  and  the  patency  of  the 
opening  should  be  maintained  by  the  daily  passage  of  a 
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probe  or  the  introduction  of  a  drain  of  iodoform  gauze.  If  a 
sequestrum  of  cartilage  or  bone  Ibrni  it  should  not  be  removed 
until  completely  separated,  and  extreme  care  should  be 
exercised  to  prevent  injuring  the  mucous  membrane  of  both 
sides  of  the  septum,  or  a  perforation  of  the  septum  will  be 
present  when  the  healing  process  is  complete. 

Submucous  infiltration  of  the  septum  is  a  comparatively  fre- 
quent accompaniment  of  chronic  rhinitis,  consisting  of  an 
edematous  tumefaction  situated  on  each  side  of  the  septum, 
generally  at  its  posterior  portion. 

Treatment. — If  nasal  respiration  is  obstructed,  the  masses 
may  be  scraped  from  the  septum  with  the  nasal  curet  or 
cauterized  with  the  ga  1  van  o cautery. 

Injuries  and  Deformities  of  the  Bony  Framework  of  the 
Nose. — By  far  the  most  common  result  of  nasal  traumatism 
is  dislocation  of  a  portion  of  the  septum  from  its  attach- 
ment to  the  nasal  processes  of  the  superior  maxillary  bones. 
The  dislocation  is  often  overlooked  at  the  time  the  injury  is 
received  because  of  the  profuse  hemorrhage.  If  a  surgeon 
is  consulted,  his  efforts  usually  are  directed  to  controlling 
the  flow  of  blood;  and  often  he  does  not  again  see  his 
patient  for  some  days  or  weeks.  Then  the  patient  states 
that  he  can  breathe  through  one  nostril,  but  not  through 
the  other. 

Inspection  of  the  nasal  cavities  shows  a  bulging  area  of 
septum  in  the  obstructed  nostril,  corresponding  to  a  con- 
cavity upon  the  septum  in  the  opposite  nostril.  If  seen 
within  a  week  or  two  of  the  injury,  the  parts  should  be 
anesthetized  by  placing  pledgets  of  absorbent  cotton 
saturated  with  a  4  percent,  solution  of  cocain.  The  surgeon, 
after  removing  the  cotton  pledgets,  wets  with  sterile  water 
the  forefinger  of  his  right  hand  if  the  patient's  left  nostril 
is  obstructed,  or  the  left  forefinger  if  the  obstruction  is  in 
the  patient's  right  nostril.  With  the  palmar  surface  toward 
the  septum  and  a  slight  borinfj  motion  the  surgeon's  finger 
is  guided  along  the  floor  of  the  patient's  nose.  As  the 
finger  advances,  pressure  from  the  finger-tip  readily  forces 
ihc  dislocated  .septum  into  a  position  median  to  both  sides 
of  the  nose,  after  which  the  tube  (Fig.  88)  is  inserted  to  act 
.  as  a  splint 
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Flattening  of  ihc  Bridge  trf  the  Nose  or  Saddle-back  Nose. 
— A  common  result  of  nasal  traumatism  is  fracture  of  the 
nasal  bones  at  the  root  of  the  nose.  The  distal  fragments 
arc  rotated  outward  on  their  long  axes  and  depressed,  pro- 
ducing a  broadening  and  flattening  of  the  bridge  of  the  nose. 
When  only  one  nasal  bone  is  fractured,  the  tip  of  the  nose 
is  usually  turned  to  one  side  as  the  result  of  dislocation  of 
both  lateral  upper  shield  cartilages  and  the  septum. 

If  the  case  is  seen  soon  after  the  injury  the  displaced 
nasal  boncg  are  brought  into  position  one  after  the  other 
by  means  of  Adams'  forceps  (Fig.  91),  one  blade  of  which 
is  inserted  into  the  nostril,  so  that  the  nasal  bone  can  be 
grasped  between  the  blades  and  lifted  and  turned  into  the 
normal  position.  When  both  nasal  bones  are  in  place  they 
are  supported  by  a  spHnt  fashioned  from  gauze  and  collo- 
dion placed  on  the  outside  of  the  nose.  If  the  septum  is 
deviated  at  the  time  of  the  injury  it  is  brought  into  the 
median  line  and  the  tube  (Fig.  88)  inserted  into  the  formerly 
obstructed  nostril. 


Old  cases  of  saddle-back  nose  may  be  operated  on  by 
the  following  method :  To  prevent  the  flow  of  blood  into 
the  pharynx  during  the  operation,  the  posterior  nares  are 
plugged  with  gauze  by  the  aid  of  Bellocq's  cannula.  The 
patient  being  etherized,  an  incision  is  then  made  through 
the  .skin  into  the  nose  close  to  the  septum  at  the  extremity 
of  the  nasal  bones.  One  blade  of  the  writer's  nasal  cutting 
forceps  (Fig.  92)  is  then  thrust  into  the  nose  and  the  other 
pushed  under  the  skin  in  such  a  direction  that  when  the 
forceps  is  closed  and  locked  its  edges  bite  into  the  suture 
between  the  nasal  bones  and  septum.  When  in  position 
the  blades  of  the  forceps*  are  locked,  and  by  slightly  rotat- 
ing the  instrument  backward  and  forward  the  suture  parts 
with  an  audible  snap.     The  forceps  are  then  withdrawn  and 
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the  procedure  repeated  on  the  other  side  of  the  septum. 
An  incision  is  then  made  at  the  anterior- inferior  extremity 
of  the  nasal  bone  of  one  side,  and  one  blade  of  the  forceps 
introduced  into  the  nose  and  tite  other  blade  beneath  the 
skin.  The  blades  are  locked  as  nearly  as  possible  into  the 
suture  between  the  nasal  bones  and  the  nasal  processes  of 
the  superior  maxillary.  Backward  and  forward  rotation  of 
the  forceps  causes  the  bone  to  part  with  a  snap,  and  all 
resistance  to  the  partial  rotation  of  the  forceps  ceases.  The 
procedure  is  repeated  on  the  other  side  of  the  nose.  The 
nasal  bones  are  now  severed  from  their  attacJiments  except 
at   their   base,  which   also  is  sometimes  fractured  by  the 


movetncnis  of  the  forceps.  One  blade  of  an  Adams  forceps 
is  now  inserted  into  the  nans  and  the  loose  nasal  bone 
grasped  between  the  flat  blades  of  the  instrument.  Ordi- 
narily it  is  easy  to  rotate  the  bone  upon  its  long  axis  in  such 
a  manner  as  to  increase  the  height  of  the  bridge  of  the 
nose,  and  at  the  same  time  the  bridge  of  the  nose  is  made 
more  narrow  by  pressing  the  anterior-inferior  edge  of  the 
nasal  bone  medianly  toward  the  septum.  The  same  pro- 
cedure is  applied  to  the  opposite  nasal  bone.  Steel  pins  are 
now  inserted  in  the  space  between  the  nasal  bones  and 
the  nasal  processes  of  the  superior  maxillary  bones  and 
thrust  transversely  downward  through  the  septum  until 
Iheir  points  rest  upon  the  floor  of  the  opposite    nostril. 


156     DISEASES   OF  THE  NOSE,    THROAT,   AND   EAR 

A  few  blows  from  a  lead  mallet  serve  to  firmly  fix  them  in 
position.  The  pins  are  then  cut  off  \  inch  above  the  surface 
of  the  skin.  They  cross  where  they  pass  through  the 
septum,  and  hence  assume  an  X  shape,  the  nasal  bones  being 
retained  somewhat  firmly  in  position  by  the  upper  V  of  the 
X.  The  steel  pins  should  be  of  considerable  size,  the 
ordinary  darning  needles  sold  in  dry-goods'  stores  answering 
a  very  good  purpose.  In  about  ten  days  to  two  weeks  they 
become  loose  in  the  tissues  and  it  may  be  necessary  to 
remove  them,  after  which  the  bridge  of  the  nose  is  sup- 
ported by  a  splint  fashioned  from  gauze  and  collodion,  and 
worn  until  the  bones  are  firmly  united.  Should  it  prove 
impossible  to  separate  the  bones  at  the  suture  between  the 
nasal  bones  and  the  nasal  processes  of  the  superior  maxil- 
lary subcutaneously  by  means  of  the  cutting  forceps  (Fig. 
92),  an  incision  is  made  through  the  skin  down  to  this 
suture  and  the  bones  separated  with  a  chisel. 


Paraffin  Protheais.— When  the  bones  of  the  bridge  of  the 
no.se  are  destroyed  or  greatly  distorted  as  the  result  of 
.syphilis  or  other  cause,  satisfactory  results  follow  the  injection 
of  paraffin  beneath  the  skin  into  the  cellular  tissue  of  the 
nose.  A  special  paraffin  is  prepared  by  mixing  with 
ordinary  paraffin  white  vaselin  until  the  mixture  melts  at 
about  1 10°  F.  (Formula  96).  This  .special  paraffin  is  readily 
injected  at  ordinary  temperatures  through  a  needle  but  little 
larger  than  an  ordinary  hypodermic  needle  by  means  of  the 
screw-syringe  (Fig.  93).  As  the  screw  is  turned  the  paraffin 
exudes  from  the  end  of  the  needle  in  a  worm-like  thread, 
readily  compressible  between  the  thumb  and  finger.  The 
paraffin,  having  been  melted,  is  drawn  into  the  barrel  of 
the  syringe,  which  it   completely  fills.      The  end  of  the 
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syringe  where  the  needle  is  screwed  on  is  then  closed  with 
a  screw-cap  to  prevent  the  escape  of  the  paraffin,  and  the 
syringe  with  the  paraffin  it  contains  and  the  needle  to  be 
used  are  dropped  into  the  sterilizer  and  most  carefully 
sterilized  in  boiling  water.  The  syringe  is  then  allowed  to 
cool  and  the  needle  screwed  into  place  ready  to  use. 

The  patient  requires  no  special  preparation  other  than 
washing  the  skin  of  the  nose  with  green  soap,  alcohol,  and, 
finally,  corrosive  sublimate  solution  (i  :  looo). 

The  end  of  the  needle  is  inserted  near  the  tip  of  the  nose 
and  thrust  through  the  subcutaneous  cellular  tissue  slightly 
beyond  the  deformity.  Before  beginning  the  injection  the 
operator  should  assure  himself  that  the  point  of  the  syringe- 
needle  lies  in  the  cellular  tissue  and  hence  is  freely  movable. 

The  screw  of  the  instrument  is  slowly  turned,  and  as  the 
paraffin  is  pushed  out  through  the  needle  it  presses  aside 
the  cellular  tissue  and  infiltrates  it.  The  paraffin  is  molded 
into  shape  by  the  thumb  and  finger  of  the  operator  to  the 
exact  shape  desired.  The  syringe-needle  is  then  withdrawn 
a  short  distance,  and  more  paraffin  thrown  into  the  cellular 
tissue,  which  is  molded  into  shape;  and  so  on,  until  the 
needle,  is  finally  withdrawn  from  beneath  the  skin  of  the 
nose.  Before  this  is  done  care  should  be  taken  to  break 
the  thread  of  paraffin  at  the  needle's  point,  so  that  paraffin 
will  not  be  drawn  iiita  Ihe  skin  as  the  point  of  the  needle  is 
withdrawn  through  it.  The  thread  of  paraffin  is  readily 
broken  by  grasping  the  point  of  the  needle  through  the 
skin  and  rotating  the  instrument  immediately  before  the 
needle  is  withdrawn. 

Not  more  than  30  minims  of  paraffin  should  be  injected 
at  one  sitting,  in  order  to  avoid  injurious  pressure  and  the 
cutting  off  of  the  circulation  sufificiently  to  cause  sloughing. 
It  should  be  borne  in  mind  that  the  operation  is  so  simple 
and  painless  that  it  can  be  repeated  as  often  as  necessary 
to  accomplish  the  desired  result,  so  that  it  is  foolish  to 
attempt  too  much  at  one  sitting. 

Little  or  no  swelling  follows  the  injection,  and  the  after- 
treatment  consists  in  confining  the  patient  to  bed  for  twenty- 
four  hours  as  a  precaution  and  keeping  him  under  observa- 
tion for  some  days.     Iced  cloths  or  a  25  per  cent,  solution 


of  aluminum  acetate  on  cloths  may  be  applied  if  edema  or 
inflammation  seem  to  require  it. 

Parafl!in  injections  not  only  push  the  cellular  tissue  aside, 
but  infiltrate  it  to  a  greater  or  less  extent,  so  that  if  too 
much  paraffin  is  injected  it  is  impossible  to  remove  it  with- 
out removing  the  cellular  tissue  in  which  it  is  imbedded. 
Afi:er  all  inflammation  has  subsided  the  mass  feels  somewhat 
like  a  little  mass  of  fat  beneath  the  skin,  and  is  somewhat 
readily  movable  upon  the  bone  beneath. 

Unfavorable  results  from  subcutaneous  injections  of  par- 
affin have  been  reported  as  follows  : 

Infection  followed  by  slough  or  abscess.  Infection  can  be 
avoided  by  careful  sterilization  and  by  care  to  avoid  leaving 
a  cylinder  of  parafiin  extending  through  the  skin  to  the 
mass  beneath. 

Pressure  necrosis,  produced  by  injecting  too  much  paraffin 
at  one  sitting  or  beneath  the  skin  where  it  is  tightly  bound 
down  by  adhesions. 

Deformity  from  hyporinj  ection  or  depositing  the  paraffin 
in  the  wrong  place.  Ordinary  skill,  prudence,  and  the 
proper  technic  will  prevent   such  a  disaster  from  occurring. 

Several  cases  of  embolism  have  been  reported  from  the 
injection  o^  fltiid  vaselin  or  paraffin.  When  the  paraffin  is 
injected  a.s  a  soliij  the  danger  is  less  imminent.  It  will, 
however,  be  well  to  have  an  assistant  compress  the  sides  of 
the  root  of  the  nose  between  his  thumb  and  forefinger  while 
the  injection  is  being  made. 

CoDgenital  Deformities  of  the  HoHe. — The  most  common 
of  the  congenital  deformities  of  the  no.se  are  a  bulbous 
condition  of  the  end  of  the  nose  and  extreme  prominence 
of  the  bridge.  The  latter  is  readily  removed  in  the  follow- 
ing manner;  An  incision  is  made  through  the  skin  and 
[leriosteum  down  to  the  bone.  The  periosteum  is  then 
stripped  from  the  bone  and  tiie  parts  exposed.  It  is  now 
a  comparatively  simple  matter  to  remove  the  redundant 
bone  and  cartilage  by  means  of  a  burr  driven  by  a  dental 
engine.  The  skin  and  periosteum  arc  then  placed  in  their 
former  position  and  the  wound  brought  together  by  buried 
sutures,  which  leave  no  stitch-marks  and  a  h'near  scar, 
which,  in  a  year  or  two,  becomes  practically  invisible. 
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When  bulbous  enlargement  of  the  tip  of  the  nose  is  exces- 
sive the  redundant  skin  and  fat  is  best  treated  by  the 
method  of  Rodman  of  Philadelphia,  who  removes  a  pear- 
shaped  piece  of  skin  and  subcutaneous  structures,  being 
careful  not  to  disturb  the  cartilaginous  framework  of  the 
nose.  In  cases  where  the  deformity  is  less  pronounced, 
the  operation  devised  by  Roe  of  Rochester  serves  every 
purpose. 

The  end  of  the  nose  is  turned  upward  and  backward  and 
held  with  a  retractor  by  an  assistant;  then  sufficient  of  the 
superfluous  tissue  is  removed  or  dissected  out  from  the 
inside  of  the  nose  to  allow  the  nose  to  conform  to  the  shape 
that  we  desire.  Great  care  reiust,  however,  be  exercised 
not  to  cut  through  into  the  skin,  lest  we  may  have  after- 
ward a  scar  or  dent  in  the  external  surface  of  the  nose. 


DEBARS  OF  THE  ACCESSORY  SINUSES  OF  THE  NOSE 
The  cavities  found  in  the  bones  of  the  skull  communi- 
cating with  the  nasal  chambers  are  the  antra  of  Highniorc 
or  the  maxillary  sinuses  ;  the  anterior,  middle,  and  posterior 
ethmoid  cells ;  the  sphenoid  cells,  and  frontal  sinuses.  The 
relative  position  of  these  sinuses  in  the  face  is  shown  in 
FiS;  94. 

The  accessory  sinuses  are  pliylogenetically  ancient  struc- 
tures and,  like  the  appendix,  are  residual  organs,  although 
their  presence  in  the  skull  adds  lightness  without  greatly 
diminishing  the  strength  of  the  bones  of  the  face  and  nose. 
The  antrum  of  Highmore  has  its  prototype  in  the  amphib- 
ian accessory  nasal  chamber,  which  is  an  organ  of  smell. 
Like  other  residual  organs,  the  accessory  sinuses  vary 
greatly  in  size  and  shape  in  different  individuals.  They  are 
all  supplied  by  the  trifacial  nerve,  and  this  fact  should  be 
borne  in  mind  in  tracing  the  route  of  reflex  phenomena. 
Like  all  residual  organs  they  offer  a  comparatively  feeble 
resistance  to  the  onset  of  inflammation. 

Differential  Blagnoaia  Betwe«n  Diseases  of  the  Accessory 
Cavities. — In  di.seasc  of  the  antrum,  the  frunta!  sinus,  and 
the  anterior  ethmoid  cells  thf  discharge  makes  its  way 
anteriorly  and  is  blown  from  the  nose.     In  disease  of  the 
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middle  and  posterior  ethmoid  cells  and  the  sphenoidal  si- 
nuses most  of  the  pus  finds  its  way  into  the  pharynx. 

Placing  the  head  well  forward  between  the  knees  or  lying 
upon  the  unaffected  side  favors  a  discharge  of  pus  from  the 
maxillary  antrum,  while  the  upright  position  favors  a  dis- 
charge from  the  other  sinuses. 

Orbital  ab'^cess  with  consequent  exophthalmos  is  most 
frequently  the  result  of  disease  of  the  ethmoid  bone,  but 
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may  occur  as  the  result  of  sphenoid  disease.  Ptosis,  strabis-  ' 
mus,  or  sudden  blindness  is  generally  the  result  of  disease 
of  the  sphenoid,  but  narrowing  of  the  field  of  vision  may  J 
also  occur  as  the  result  of  cthmoiditis  or  disease  of  the 
antrum  of  Highmore.  Facial  neuralgia  is  most  commonly, 
caused  by  dise.ise  of  the  maxillary  antrum.  Crust  forma- 
tions  on  the  middle  turbinate  are  most  common  in  ethmoidal  \ 
suppuration,  but  may  be  present  when  there  i^  a  scanty! 
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discharge  from  either  the  maxillary  or  frontal  sinus  or  from 
the  ethmoid  cells. 

Inflammation  of  the  antrum  of  Highmore  m^y  be  divided 
clinically  into  four  classes:  Acute  and  chronic  catarrhal 
inflammation  and  acute  and  chronic  purulent  inflammation. 


_ jf  lurbbHicd  body 
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Catarrhal  inflammation  of  the  lining  mucous  membrane  of 
tile  antrum,  as  is  usual  in  all  closed  cavities,  often  degenerates 
into  pumk-nt  disease,  the  pus  finding  its  exit  through  the 
ostium  maxillarc  and  escaping  into  the  nose. 

Etiology. — The  fanj^s  of  the  first  and  second  molar  teeth 
usually  extend  into  the  floor  of  the  antrum,  tlie  apex  of 
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the  fangs  not  infrequently  reaching  a  level  above  that  of  the 
rest  of  the  floor  of  the  antrum  (Fig.  96).  Under  these 
circumstances  it  is  easy  to  understand  how  caries  of  these 
molar  teeth  would  result  in  infection  of  the  antrum,  and 
undoubtedly  caries  of  the  molars  involving  the  pulp-cavities 
of  their  roots  preponderates  in  the  etiology  of  chronic  sup- 
puration. However,  a  common  cause  of  antrum  disease  is 
closure  of  the  ostium  maxillare  as  the  result  of  hypertrophic 


rhinitis  and  polypoid  degeneration  of  the  mucous  membrane 
about  this  opening.  Some  acute  cases  can  be  traced  directly 
to  the  effects  of  taking  cold.  The  antrum  may  also  be 
infected  from  disease  of  the  ethmoid  cells,  the  frontal  si- 
nuses, the  sphenoid  sinuses,  syphilitic  necrosis,  etc. 

Patltology. — Soon   after   the   onset   of  the   disease    the 
mucous  membrane  of  the  antrum  becomes  greatly  swollen 
and  edematous  and  a  large  amount  of  seromucus  is  poured   ' 
out.     The  inflammation  may  gradually  subside  at  this  stage 
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or  the  secretion  may  become  purulent.  The  deeper  layer 
of  the  mucous  membrane,  which  in  this  locality  is  the  peri- 
osteum, also  partakes  of  the  inflammation  in  chronic  cases, 
and  exostoses  are  formed,  which,  in  the  form  of  lamina  of 
bone,  may  project  into  the  antrum  in  such  a  manner  as  to 
nearly  divide  it  into  two  or  more  small  chambers.  The 
mucous  membrane  of  the  antrum  in  some  cases  becomes 
enormously  hj'pertrophied,  pulpy,  and  covered  with  granu- 
lations and  polypi. 

Symptoms. — -At  the  beginning  of  the  attack  there  is  a 
sense  of  fulness  and  pressure  beneath  the  orbit,  and  pain, 
sometimes  agonizing  in  character,  involving  the  whole  side 
of  the  face.  Mastication  is  generally  painful,  the  teeth  of 
the  affected  side  feeling  as  if  elongated  and  crowded  out  of 
their  sockets.  These  symptoms  are  due  to  a  collection  of 
fluid  within  the  antrum  and  closure  of  the  ostium  maxillare 
and  may  last  for  several  days,  when  the  fluid  is  cither  evac- 
uated through  the  ostium  maxillare  or  by  an  opening  through 
the  thin  median  wall ;  in  rare  cases,  the  alveolus,  the  cheek, 
or  the  orbit  After  this  spontaneous  evacuation  the  pus 
flows  for  a  time,  the  course  o^  the  disease  being  marked  by 
periods  of  retention,  during  which  there  is  more  or  less  pain, 
terminating  by  a  discharge  of  somewhat  fetid  pus  from  the 
nostriL  Some  cases,  however,  pursue  a  chronic  course 
from  the  commencement,  there  being  at  no  time  complete 
closure  of  the  ostium  maxillare  and  retention. 

Diagnosis. — A  discharge  of  pus  from  one  nostril,  especially 
if  periodic  in  character,  which  smells  and  tastes  fetid  to  the 
p^ent,  should  always  excite  the  suspicion  of  disease  of  the 
antrum.  Upon  inspection  the  pus  will  be  found  flowing 
from  beneath  the  middle  turbinated  body.  This  pus  should 
be  carefully  wiped  away  with  absorbent  cotton  and  the 
patient  be  directed  to  lie  down  upon  the  unaffected  side  for 
ten  or  fifteen  minutes,  when,  if  pus  reappears  beneath  the 
middle  turbinated  body,  it  is  probable  that  its  source  is  the 
maxillary  antrum.  If,  while  the  patient  is  in  a  dark  room, 
A  3 -can die-power  electric  lamp  (Fig.  97)  is  placed  within 
his  mouth,  the  face  will  be  lit  up  by  transmitted  light,  and 
the  outlines  of  each  antrum  can  be  mapped  out  if  both  are 
empty.     If  one  is  filled  with  fluid  or  any  other  material,  that 
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side  of  the  face  will  appear  darker.  The  observer  should 
also  observe  the  manner  in  which  the  light  is  transmitted 
into  each  nasal  chamber,  and  more  especially  through  the 
eyeballs.  In  some  cases  the  antrum  may 
contain  Ruid,  and  yet  both  sides  of  the  face 
and  each  nasal  chamber  will  be  equally 
illuminated  by  the  transmitted  light  from 
the  electric  lamp  within  the  mouth;  but  if 
the  pupil  of  each  eye  be  observed,  that 
of  the  unaffected  side  will  be  the  brighter. 
jr-ray  photographs  often  give  valuable  in- 
formation as  to  the  extent  and  size  of  the 
adnasal  sinuses  and  presence  or  absence 
of  disease ;  and  in  cases  where  it  is  sus- 
pected that  disease  not  only  of  the  antrum 
but  also  of  other  accessory  cavities  exists, 
this  additional  means  of  information  should 
not  be  neglected. 

Prognosis. — Spontaneous  resolution  gen- 
erally occurs  in  acute  catarrhal  cases,  the 
result  of  transient  closure  of  the  ostium 
maxillare  from  simply  taking  cold.  Chronic 
suppuration  of  the  antrum  rarely  if  ever 
gets  well  spontaneously. 
_.  Treatment. — In  acute  catarrhal  cases  an 

^3  effort  should  be  made  to  restore  the  patency 

^1  of  the  ostium   maxillare  in   the  following 

H  maimer :  The  parts  about  the  middle  tur- 

^1  binated   body   should   be   thoroughly   co- 

^1  cainized  by  means  of  pieces   of  ab.sorbent 

^1  cotton  saturated  with  a  4  per  cent,  solution 

^^  of  cocain  placed  within  the  middle  meatus, 

^t  after  which   an  application  of  a  4  per  cent. 

I L  solution  of  antipyrin  and  a  3  per  cent,  solu- 

'^  tion  of  menthol  in  olive  oil  should  be  made 

'snVniS  mumh'm™ '  ^'''^  "^^  atomizcr,  and  the  parts  then  cov- 
ered with  powdered  calomel.  These  ap- 
plications should  be  made  daily  at  the  physician's  office, 
the  patient  in  the  meanwhile  using  at  home  every  hour  or 
two  a  spray  of  adrenalin   of  the   strength   of   i  :  lO.OOO. 
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Treated  in  this  manner,  resolution  generally  occurs  in  three 
or  four  days. 

It  should  be  borne  in  mind  that  all  of  the  accessory  si- 
nuses of  the  nose  can  be  inflated  with  air  in  the  same  man- 
ner as  the  ear  by  means  of  Palitser's  air-bag.  The  parts  in 
the  neighborhood  of  the  ostium  maxillare  should  be  cocain- 
ized in  order  to  render  this  orifice  as  patulous  as  possible. 
The  patient  should  then  lie  down  with  the  affected  antrum 
uppermost,  and  puff  out  his  cheeks  and  close  the  auditory 
nieati  with  the  forefinger- tips,  in  order  to  protect  as  far  as 
possible  the  middle  ear  from  overinflation.  The  Polit/cr 
air-bag  is  now  filled  with  the  vapor  of  iodin-chloroform 
(Formula  92),  its  nozzle  inserted  into  the  nostril,  both  ais 
being  closed  about  it  with  the  thumb  and  fingers  of  the  left 
hand  in  such  a  manner  as  to  produce  an  air-tight  joint.  The 
bag  IS  then  suddenly  compressed  with  the  right  hand  and 
chloroform  vapor  enters  all  the  accessory  cavities  of  the 
nose  as  well  as  the  middle  ear.  With  the  patient  in  the 
position  described  above  air  bubbles  through  an  accumula- 
tion of  mucus  or  mucopus  in  the  antrum  and  forces  it  out 
through  the  ostium  maxillare  into  the  nose,  and  the  pro- 
cedure may  be  repeated  sufficiently  often  to  completely  empty 
this  cavity,  the  chloroform  vapor  acting  as  an  anesthetic 
antiseptic,  and  the  heat  of  the  parts  causes  it  to  expand  to 
a  greater  bulk  than  an  equal  volume  of  air  would  do. 

This  method  of  treatment  is  especially  useful  in  the  early 
stages  of  disease  of  any  of  the  nasal  accessory  cavities.  The 
intense  frontal  headache  sometimes  resulting  from  vacuum 
congestion  of  the  frontal  sinuses  in  acute  nasal  catarrh 
can  l>e  relieved  quickly  by  applying  pledgets  of  absorbent 
cotton  saturated  with  a  4  per  cent,  solution  of  cocain  to  the 
neighborhood  of  the  infundjhuli  and,  after  their  removal, 
inflating  with  chloroform- menthol  or  chloroform-iodin  vapor 
the  frontal  sinuses  in  the  manner  described  above. 

The  Fohtzer  air-bag  is  filled  'with  chloroform-menthol 
vapor  by  the  following  method :  A  glass- stoppered  bottle 
is  kept  partly  full  of  chloroform  in  which  some  crystals  of 
menthol  are  dissolved.  The  portion  of  the  bottle  above  the 
level  of  the  fluid  soon  becomes  filled  with  the  vapor  of  chlo- 
roform-menthol, and  it  is  only  necessary  to  insert  the  nose- 
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piece  of  the  Politzer  bag  in  the  mouth  of  the  bottle  and 
allow  the  bag  to  expand  to  fill  it  with  menthol- chloroform 
vapor. 

The  accessory  sinuses  can  also  be  inflated  by  Valsalva's 
method,  that  is,  closing  the  nose  and  blowing  violently  into 
it.  They  may  be  aspirated  by  inserting  the  nozzle  of  a 
Pohtzerbaginto the  patient's 
nose  and  allowing  the  empty 
bag  to  expand  while  the 
patient  is  blowing  out  his 
cheeks.  Closing  one  nostril 
and  snifiing  the  inspired  air 
violently  through  tlie  open 
nostril  has  a  tendency  to 
aspirate  the  accessory  si- 
nuses. In  some  cases  the 
rarefaction  of  the  air  by 
this  method  in  an  inflamed 
antrum  i.s  sufficient  to  cause 
pain,  and  in  certain  cases  is 
sufficient  to  enable  a  patient 
to  aspirate  fluid  from  his 
antrum  when  in  the  hori- 
zontal position  with  the  af- 
fected antrum  uppermost. 

Acute  cases  of  antrum 
disease  should  be  treated 
by  the  surgeon  once  a  day 
in  the  manner  described 
above  The  patient,  in  the 
meanwhile,  should  spray  his 
nose  every  two  hours  with 
a  I  :  5000  solution  of  adrenalin.  Treated  in  this  manner 
there  is  frequently  little  or  no  pain  after  the  first  inflation. 

In  chronic  cases  efficient  drainage  is  of  primary  impor- 
tance. This  may  be  accomplished  by  drawing  the  second 
molar  tooth  and  penetrating  the  antrum  through  the  socket 
of  its  inner  fang  by  means  of  a  small  trocar  and  cannula. 
In  the  majority  of  instances  this  is  readily  accomplished, 
but  Fig.  98  shows  a  section  of  a  skull  where  it  is  difficult 
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to  reach  the  antrum  by  this  route.  In  such  cases  the  trocar 
may  be  made  to  pierce  the  cavity  of  the  antrum  through 
the  canine  fossa  or,  preferably,  through  the  inner  wall  of  the 


A 


nose  beneath  the  inferior  turbinated  body  by  means  of  Halle's 
trocar  and  cannula  (Fig.  lOo).  The  parts  are  first  cocain- 
ized in  the  usual  manner  and  the  trocar  and  cannula  thrust 


K  inuDdoced  dally 


through  the  thin  bone  beneath  the  inferior  turbinate  in  an 
inward,  outward,  and  upward  direction.  The  trocar  is  then 
withdrawn  and  the  antrum  washed  out  through  the  cannula. 
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The  opening  thus  made  remains  for  some  time  patulous  and 
there  usually  is  no  difficulty  in  reinserting  the  cannula  and 
blunt  obturator  (Fig.  lOO,  b)  as  required  from  day  to  day. 
When  an  attempt  is  made  to  open  the  antrum  through  the 
nose  the  proximity  of  the  orbit  should  be  remembered. 
The  antrum  varies  in  size  from  a  capacity  of  less  than  2 
duiddranis  to  as  many  fluidounces.  Small  antra  may  be  the 
result  of  lack  of  development  of  the  endrc  side  of  the  face 
or  encroachment  of  the  nasal  wall  or  great  concavity  of  tlie 
floor  of  the  orbit.  Douglas  observed  a  case  in  which  the 
antrum  was  greatly  nai'rowed  by  a  curious  guttering  of  the 
floor  of  the  orbit  into  the  antrum. 

No  matter  in  which  position  the  opening  of  the  antrum 
is  made,  the  cavity  should  be  thoroughly  cleansed  once  a 
day  by  means  of  a  suitable  syringe.  The  antrum  should 
first  be  irrigated  with  warm  borated  water  m  order  to  re- 
move the  major  portion  of  the  accumulated  mucus.  Equal 
parts  of  Dobell's  solution  and  peroxid  of  hydrogen  should 
then  be  thrown  into  the  antrum  and  allowed  to  bubble  out 
through  the  nose  for  a  moment  or  two.  The  antrum  is 
then  again  irrigated  with  ivarni  borated  water.  A  quantity 
of  I  per  cent,  or  even  2  per  cent,  nitrate  of  silver  solution 
sufficient  to  completely  fill  the  antrum  is  then  thrown  in 
and  allowed  to  remain  for  half  a  minute  or  longer,  and  is 
then  washed  out  with  the  boric  acid  solution  and  the  antrum 
dried  by  means  of  a  current  of  warm  air.  This  thorough 
treatment  should  be  done  by  the  surgeon  each  day.  When 
the  opening  is  made  through  the  alveolus,  its  patency  can 
be  maintained  by  means  of  a  plug  of  aluminum  worn  by  the 
patient. 

When  the  opening  is  made  through  the  alveolus  it  is 
possible  for  the  patient  to  wash  out  his  antrum  by 
means  of  a  fountain  syringe  provided  with  a  suitable 
nozzle.  When  it  is  impossible  to  visit  the  surgeon's 
office  at  frequent  intervals,  this  should  be  done  once  or 
twice  a  day  by  means  of  a  quart  or  more  of  saturated 
boric  acid  solution  used  as  hot  as  can  be  tolerated.  Cures 
of  this  disease  are  sometimes  brought  about  by  tliis  method. 

In  the  treatment  of  diseases  of  tlie  maxillaiy  antrum  it 
seems  needless  to  remark  that  any  coe.'cisting  disease  of  the 
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nasal  chambers  should  receive  the  careful  attention  of  the 
surgeon. 

In  a  certain  percentage  of  cases  these  milder  measures 
are  insufficient  to  bring  about  a  cure.  For  cases  of  this 
kind  operations  have  been  devised  known  as  Kvster's, 
the  Caldwell' Luc.  and  Jansen's.  Jansen  claims  that  when 
one  sinus  is  involved  all  the  sinuses  of  that  side  of  the  face 
are  probably  more  or  less  affected,  and  hence  opens  all  of 
the  sinuses  at  one  operation. 

After  the  patient  has  been  etherized  the  jaws  are  separated 
by  a  mouth-gag  ijiserted  on  the  side  opposite  to  that  to  be 
operated  on.  To  prevent  blood  reaching  the  pharynx  from 
the  mouth  a  strip  of  gauze  may  be  packed  between  the 
jaws  and  the  cheek  as  far  back  as  possible  beyond  the 
wound,  and  removed  from  time  to  time  when  it  becomes 
saturated  with  clots.  The  tongue  is  controlled  by  means 
of  suitable  forceps  or  a  suture  inserted  through  its  tip,  so 
that  it  may  be  drawn  forward  when  necessary  to  sponge 
blood  from  the  pharynx  should  any  reach  that  locality  from 
the  posterior  nares.  The  patient  should  lie  on  the  side  to 
be  operated  on  with  the  head  in  such  a  position  as  to 
facilitate  the  gravitation  of  blood  from  the  nose  and  mouth, 
but  if  blood  reaches  the  pharynx  it  can  be  removed  by 
gau/.e  sponges  held  in  long  hemostats. 

The  cheek  is  retracted  by  means  of  a  blunt  retractor  and 
an  incision  made  at  the  junction  of  the  cheek  with  the  jaw 
from  the  posterior  border  of  the  alveolus  to  the  anterior 
border  of  the  canine  fossa.  The  anterior  and  lateral  bony 
surface  of  the  antrum  is  then  uncovered  by  means  of  a 
periosteum  elevator,  and  the  bone  removed  by  means  of  a 
chisel  and  rongeur  forceps  as  lar  forward  as  the  nasal  wall 
and  as  far  backward  as  the  anterior  border  of  the  masseler 
muscle,  and  vertically  from  the  floor  of  the  antrum  to  near 
the  infra-orbital  canal.  If  the  lining  membrane  is  not 
wounded  the  operation  up  to  this  point  will  probably  be 
nearly  bloodless. 

The  mucous  membrane  is  now  incised  and  the  cavity  of 
the  antrum  examined  by  means  of  the  finger  and,  after 
hemorrhage  has  ceased,  inspected.  The  mucous  membrane 
)bably  be  found  immensely  thickened,  granular,  and 
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covered  with  pus.  One  or  more  mucous  polypi  may  be 
present  and  exposed  bone  detected  with  the  finger-tip. 
The  diseased  mucous  membraneisnow  thoroughly  removed 
with  a  sharp  curet,  and,  if  possible,  with  the  same  instrument, 
a  large  portion  of  the  bony  nasal  wall  of  the  antrum,  the  little 
finger  being  inserted  in  the  nose  to  facilitate  the  procedure. 

In  cases  where  the  ethmoid  cells  and  sphenoid  antrum 
are  normal,  the  operation  should  be  concluded  without  the 
further  destruction  of  tissue.  However,  where  the  ethmoid 
cells  are  known  to  be  diseased,  they  may  be  thoroughly 
opened  or  curetcd  away  as  far  back  as  the  sphenoid  antrum, 
the  anterior  wall  of  which  may  also  be  removed  with  the 
curet  if  necessary. 

The  remains  of  the  nasal  mucous  membrane  of  the  nasal 
wall  of  the  antrum  are  now  turned  into  the  antrum  to 
replace   as   far   as   possible    its   own    mucous   membrane 


previously  removed  by  the  curet,  and  the  cavity  is  loosely 
packed  with  iodoform  gauze.  The  oral  wound  should  not 
be  stitched.  In  the  course  of  time  it  contracts  to  a  small 
opening  or  becomes  permanently  closed. 

The  gauze  packing  is  removed  in  whole  or  in  part  on 
the  second  or  third  day,  and  may  or  may  not  be  replaced 
as  seems  better  in  the  Judgment  of  the  surgeon.  After  the 
gauze  has  been  permanently  removed  the  antrum  should 
be  cleansed  daily  with  sterile  water  or  Dobcll's  solution 
until  the  healing  process  is  complete.  This  occurs  in  the 
course  of  five  or  six  weeks,  the  antrum  being  greatly 
reduced  in  size  during  the  process. 

Occasionally  the  frontal  sinus  drains  directly  into  the 
antrum,  and  under  such  circum.stances,  if  the  frontal  sinus 
were  the  seat  of  purulent  inflammation,  it  would  be  impossi- 
ble to  bring  about  a  cure  of  the  antrum  disease  as  long  as 
the  purulent  inflammation  of  the  sinus  existed. 
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Inflammation  of  the  Frontal  Sinus. — Acute  catarrh  of  the 

frontal  sinus  probably  is  more  common  than  similar  disease 
of  any  of  the  other  accessory  sinuses.  The  disease,  how- 
ever, more  rarely  goes  on  to  suppuration  because  the  infun- 
dibulum  often  alTords  ample  drainage  from  the  most  de- 
pendent portion  of  the  cavity.  Sup]juration  in  the  frontal 
sinus  probably  only  occurs  as  the  result  of  comparatively 
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long  clo.sure  of  the  infundibulum,  traumatism,  gonorrheal 
ton,  maggots  in  the  nose,  syphilis,  and  the  develop- 
(rf  tumors  within  the  sinus. 
"*Tbe  symptoms  are  frontal  headache,  which  sometimes 
develops  into  severe  pain,  with  nausea  and  vomiting.  When 
the  transilluminator  {Fig.  loi)  is  placed  beneath  the  brow, 
the  light  is  transmitted  better  by  a  large  normal  sinus  than 
by  one  containing  pus  or  a  tumor.      However,  the  size  and 
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shape  of  the  frontal  sinus  varies  so  greatly  in  different 
individuals  tliat  a  much  more  satisfactory  result  can  be 
obtained  by  an  ,r-ray  photograph  than  by  transillumination. 
It  is  usually  possible,  by  means  of  a  good  photograph,  to 
not  only  determine  whether  the  sinus  contains  pus  or  a 
tumor  but  also  secure  valuable  information  as  to  its  size, 
the  presence  or  absence  of  septa,  the  condition  and  size  of 
the  ethmoid  cells,  the  antra  of  Highmorc,  etc. 


.     (Phuognph  by  Pbhl< 


Treatment. — The  headache  and  pain  can  sometimes  be 
relieved  in  the  following  manner:  The  parts  about  the 
infundibulum  are  first  thoroughly  cocainized.  The  nozzle 
of  a  Politzer  bag  filled  with  the  vapor  of  chloroform  or 
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menthol  is  then  so  placed  within  the  nose  that  its  orifice 
points  toward  the  infuiidibulum  and  the  patient  is  told  to 
"  puff  out  "  his  cheeks.  If  now  the  rubber  bag  is  suddenly 
compressed,  some  of  the  vapor  may  fwnetrate  the  frontal 
sinus  and  be  followed  by  instant  relief  from  frontal  head- 
ache and  pain.  Should  this  maneuver  succeed,  Politzer's 
bag  should  be  used  in  the  manner  described  at  sufficiently 
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frequent  intervals  to  prevent  a  return  of  the  frontal  head- 
ache. The  patient  should  spray  his  nose  every  two  hours 
with  a  I  :  10,000  solution  of  adr<;nalin  as  a  home  treatment, 
and  every  effort  should  be  made  to  maintain  the  infundibu- 
ium  in  a  patulous  condition  until  the  inflammation  of  the 
frontal  sinus  subsides,  To  prevent  recurrent  attacks  of 
catarrhal  inflammation  of  the  sinus  it  may  be  desirable  to 
remove  the  anterior  portion  of  the  middle  turbinated  body. 
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The  distance  from  the  floor  of  the  frontal  sinus  through 
the  nasal  frontal  duct  is  rarely  more  than  \  inch.  The 
distance  from  the  nasal  end  of  the  duct  to  the  lower  border 
of  the  bulba  ethmoidalis,   the  lowest  possible  region   of 


obstruction  to  frontal  drainage,  is  about  J  inch  (Fig.  104). 
When  using  adrenalin  the  patient  should  be  told  to  direct 
the  spray  from  an  atomizer  so  that  it  will  reach  the  middle 
turbinate   region.      Not    infrequently  a  small  polypus    is 
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found  beneath  the  middle  turbinate  anteriorly,  and  its  re- 
moval is  foilowed  by  a  cessation  of  recurrent  attacks  of 
frontal  sinus  inflammation.  However,  the  obstruction 
generally  is  due  to  hyperemia  and  swelling  of  either  the 
lateral  wall  of  the  middle  turbinated  body  or  the  mucous 
membrane  of  the  hiatus  semilunaris,  the  uncinate  process, 
and  the  bu!ba  ethmoidalis.  Suitably  treated,  at  least  95 
per  cent,  of  acute  cases  recover  without  operation,  but  where 
relapses  are  frequent  it  is  advisable  to  remove  the  anterior 
third  of  the  middle  turbinate  with  Griinwald's  forceps  and 
snare  (Figs.  105,  106)  to  facilitate  treatment. 

Chronic  Purulent  Disease  of  the  Frontal  Sinns. — Symptmns. 
— The  headache  is  usually  persistent,  but  may  assume  an 
intermittent  type.  There  may  be  deep-seated  pain  on 
pressure  on  the  bone  over  the  frontal  sinus.  Upon  inspec- 
tion the  parts  about  the  infundibulum  will  be  found  red 
and  swollen  and  covered  by  a  small  amount  of  pus,  some- 
times offensive  in  character.  If  the  discharge  is  greatly 
obstructed,  the  roof  of  the  orbit  may  be  so  far  crowded 
downward  as  to  produce  displacement  of  the  eyeball  with 
diplopia  or  even  amaurosis,  while  the  anterior  wall  of  the 
cavity  may  bulge  forward  in  such  a  manner  as  to  produce 
marked  facial  deformity.  Should  the  posterior  wall  be  dis- 
placed, dulness,  apathy,  increased  headache,  and  other 
symptoms  referable  to  the  brain  will  probably  manifest 
themselves.     Meningitis  or  brain-abscess  may  occur. 

Treatment. — Chronic  cases  require  irrigation  with  a  mild 
alkaline  solution.  This  may  be  accomplished  by  means  of 
Hartmann's  cannula  (Fig.  107)  screwed  on  to  syringe  c, 
'■"'g'  38-  This  cannula  should  be  made  of  virgin  silver,  so 
that  its  curve  can  be  slightly  changed  to  suit  varying  con- 
ditions. The  parts  are  first  cocainized  with  a  pledget  of 
cotton  saturated  with  a  4  per  cent,  solution  of  cocain  and 
then  sprayed  with  a  i :  1000  solution  of  adrenalin,  and  an 
effort  made  to  probe  the  sinus  with  a  small  virgin  silver 
probe.  Should  the  probe  enter  the  sinus,  it  is  withdrawn  ; 
the  shape  of  the  Hartmann  cannula  is  bent  to  correspond 
with  that  of  the  probe  and,  after  being  screwed  on  to  the 
syringe,  is  inserted  in  the  sinus.  The  solution  used  for 
s>'ringing  should  be  of  a   temperature  of  about   120°  F., 


and  great  gentleness  should  be  employed  in  syringing  to 
avoid  giving  pain. 

If  the  cannula  fits  somewhat  loosely  into  the  adnasal 
duct,  so  that  fluid  syringed  into  the  frontal  sinus  readily 
escapes  around  the  cannula,  it  will  be  safe  to  add  a  propor- 
tion of  peroxid  of  hydrogen  to  the  fluid  used  for  syringing. 
However,  if  there  is  any  obstruction  to  the  return  flow  of 
fluid  syringed  into  the  sinus  the  use  of  this  substance 
should  be  avoided.  After  the  .sinus  has  been  thoroughly 
cleansed,  any  retained  fluid  should  be  removed  by  blowing 
air  through  the  cannula  with  the  syringe-bulb.  After  the 
sinus  has  been  cleansed  and  dried,  j  dram  of  a  loper  cent, 
solution  of  argyrol  should  be  injected  through  the  cannula 
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by  means  of  syringe  a,  Fig.  38,  and  allowed  to  remain. 
The  action  of  this  solution  is  that  of  a  sedative,  slightly 
astringent  antiseptic.  It  spreads  itself  over  the  walls  of 
of  the  sinus  and  is  either  absorbed  or  slowly  dribbles  out 
through  the  adnasal  duct  into  the  nose. 

Instead  of  employing  Hartniann's  cannula,  the  cannula 
5  or  6.  Fig.  38,  if  suitably  curved,  may  be  used.  The 
conic  shape  of  this  cannula  is  an  advantage  in  some  cases, 
and  when  employed  with  the  conic  nozzle  7.  Fig.  38,  does 
away  with  the  necessity  of  unscrewing  the  syringe  from  the 
cannula  each  time  it  is  refilled  with  fluid. 

Most  cases  of  chronic  suppuration  of  the  frontal  sinus  are 
greatly  improved  by  syringing  and  the  application  nf  argy- 
rol.    There  remains,  however,  a  certain  proportion  of  cases 


where,  as  the  result  of  hyperplasia  of  the  mucous  membrane, 
the  presence  of  polypi  or  necrosed  bone,  these  measures  are 
not  adequate,  and  under  such  circumstances,  in  order  to 
effect  a  cure  of  the  chronic  suppuration,  it  is  necessary  to 
make  a  sufficiently  large  opening  through  the  external  plate 
of  the  frontal  bone  to  thoroughly  expose  the  sinus.  In 
most  of  such  cases  in  order  to  effect  a  cure  it  will  be 
necessary  to  curet  away  every  vestige  of  mucous  membrane, 
pack  the  sinus  with  gauze,  and  allow  it  to  fill  up  with  granu- 
lations until  practically  obliterated. 

Bryan,  Hajek,  Killian,  Agston,  Luc,  and  Kuhnt  have 
devised  operations  for  exposing  the  frontal  sinus  by  remov- 
ing a  portion  of  its  external  wall. 

In  chiseling  into  the  frontal  sinus  it  should  be  borne  in 
mind  that  the  suture  at  the  root  of  the  nose  between  the 
nasal  bone,  nasal  process  of  superior  maxillary,  and  the 
fronta!  bone  is  on  a  level  with  the  floor  of  the  sinus.  This 
suture  is  T  shaped  and  usually  easily  demonstrated  when 
the  bone  has  been  denuded  of  periosteum.  The  chiseling 
should  be  done  immediately  above  the  center  of  this  suture 
beneath  the  superciliary  ridge  until  the  antrum  has  been 
encountered,  after  which  the  bony  opening  should  be  en- 
larged sufficiently  ivith  rongeur  forceps ;  but  in  order  to  pre- 
vent deformity  the  superciliary  ridge  should  be  encroached 
upon  as  little  as  possible.  However,  Kuster,  Lathrop, 
and  others  have  devised  osteoplastic  operations  in  which  a 
flap  of  periosteum  and  bone  is  replaced  after  the  sinus  has 
been  cureted. 

The  nasofrontal  duct  should  be  located  with  a  probe  and 
enlarged  only  at  the  expense  of  the  anterior  and  median 
wall  in  order  to  avoid  opening  the  cranial  cavity.  Some 
operators  advocate  passing  ore  end  of  a  strip  of  gauze  from 
the  antrum,  after  it  has  been  cureted,  through  the  naso- 
frontal duct  into  the  nose.  The  strip  of  gauze  is  seesawed 
back  and  forth  until  it  has  removed  all  the  mucous  mem- 
brane of  this  passage.  The  end  of  the  strip  protruding 
from  the  nose  is  then  cut  off  close  up  to  the  nans  and  the 
other  end  of  the  gauze  packed  into  the  antrum  as  a  first 
dressing.  Tlie  gauze  is  removed  daily  and  the  antrum  syr- 
inged with  a  I  :  2000  solution  of  sublimate  and  repacked 


until  it  has  filled  with  granulations.  At  the  end  of  one  or 
two  weeks  this  process  generally  has  sufficiently  advanced 
to  permit  closing  the  skin  wound;  after  which,  if  necessary, 
the  parts  may  be  irrigated  through  tJie  nose  by  means  of 
Hartmann's  cannula.  Because  the  sinus  is  obliterated  com- 
pletely by  the  granulations  that  finally  completely  fill  it, 
the  amount  of  depression  over  the  former  location  of  the 
antrum  and  the  consequent  deformity  is  less  than  would  be 
expected. 

KilHan's  operatioti  consists,  after  first  shaving  off  the  hair 
of  the  eyebrow  and  sterilizing  the  field  of  operation,  in 
making  an  incision  through  the  skin  and  periosteum  from 
the  temporal  end  of  the  eyebrow  to  the  middle  of  the  base 
of  the  nose.  The  sinus  is  then  exposed  with  a  chisel,  care 
being  taken  not  to  wound  its  lining  mucous  membrane  in 
order  to  prevent  hemorrhage.  The  vertical  elevation  of  tlie 
sinus  is  discovered  by  reference  to  a  skiagraph  taken  pre- 
vious to  the  operation  and  by  inserting  a  probe  between 
the  mucous  membrane  and  bone.  A  vertical  incision 
through  the  skin  and  periosteum  is  now  made  from  the 
highest  point  to  which  the  .sinus  extends  down  to  the  nasal 
end  of  the  original  wound,  thus  producing  a  triangular 
flap  of  skin  and  periosteum  which  is  dissected  upward  from 
the  bone. 

A  sufficient  amount  of  the  outer  table  of  the  frontal  bone 
is  now  removed  with  chisel  and  rongeur  forceps  to  permit 
of  the  entire  mucous  membrane  lining  the  sinus  being 
cureted  away.  The  ethmoid  cells  and  even  the  sphenoid 
antrum  may,  if  necessary,  be  opened.  The  bony  floor  of  the 
antrum  at  its  nasal  portion  is  next  chiseled  away  and  the 
nasal  mucous  membrane  incised  longitudinally  and  stretched 
into  the  wound.  The  flap  of  skin  and  periosteum  is  replaced 
and  stitched  into  position.  The  patient  is  instructed  not  to 
blow  his  nose,  but  to  suck  all  secretions  into  his  pharynx. 

Mucocele  of  the  frontal  sinus  is  a  retention  cyst  containing 
a  serous  exudate  from  the  mucous  membrane.  The  con- 
tents of  the  cyst  are  prevented  from  escaping  by  partial  or 
complete  occlusion  of  the  nasofrontal  duct. 

Symptoitis, — Pain,  neuralgic  in  character,  due  to  pressure 
caused  by  the  accumulation.     The   pressure   may   be   so 
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great  as  to  cause  the  tumor  to  bulge  into  the  nose.  The 
bone  over  the  frontal  sinus,  especially  the  orbital  portion, 
is  painful  on  pressure. 

TrcaUncnt. — If  the  cystocele  bulges  into  the  nose,  it 
should  be  incised  and  its  contents  allowed  to  escape.  When 
there  is  no  bulging  into  the  nose  and  an  .r-ray  photograph 
discloses  the  probable  presence  of  a  fluid  within  the  frontal 
sinus,  the  sinus  should  be  opened  and  the  contents  of  the 
cyst  evacuated  and  free  drainage  established  into  the  nose 
before  tlie  external  opening  is  allowed  to  close. 

Ipflammation  of  tlie  Etlunoid  Cells. ^The  most  common 
diseases  affecting  the  ethmoidal  sinuses  are  acute  and 
chronic  catarrhal  inflammation  and  purulent  disease.  Puru- 
lent disease  of  the  ethmoid  cells  is  usually  associated  with 
caries  or  necrosis  of  the  bony  structures,  and  is  some- 
times followed  by  exophthalmos,  orbital  abscess,  and  even 
meningitis  and  death.  The  name  necrosing  elhmoidkis 
was  employed  by  Woakes  of  London  to  designate  an  in- 
flammation usually  resulting  in  caries  or  necrosis  of  the 
inferior  turbinated  process  and  other  parts  of  the  ethmoid 
bone  ;  characterized,  after  caries  has  occurred,  by  the 
presence  of  a  tenacious,  creamy  white,  mucopurulent 
dischai^e  from  a  sinus  or  cleft  in  the  middle  turbinated 
body,  and  usually  by  the  presence  of  exuberant  granulations 
and  polypi,  the  result  of  the  irritation  of  necrosed  spicules 
of  bone  upon  the  surrounding  soft  tissues.  While  the 
conclusions  of  Woakes  have  not  received  general  acceptance 
by  laryngo legists,  yet  the  following  diagrams  (Figs.  108, 
109)  represent  very  well  indeed  conditions  not  infrequently 
resulting  from  ethmoid  disease. 

Pathology. — The  mucous  membrane  of  this  portion  of 
the  nose  extends  inward  to  line  the  cells  and  trabeculje  of 
the  middle  turbinated  body,  and  is  inseparable  as  a  mem- 
brane from  the  periosteum  beneath.  Inflammation  of  this 
mucoperiosteum  results  in  necrosis.  The  inflamed  mucous 
membrane  and  cellular  tissue,  proliferating  after  its  kind, 
forms  large  masses  o{  granulation  tissue  and  polypi. 
These  polypi  partake  more  or  less  of  a  fibrous  charac- 
ter in  proportion  to  the  amount  of  connective  tissue 
involved  in  the  proliferating  process.     The  process  of  ex- 
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foliation  is  not  always  characterized  by  the  presence  of 
exuberant  granulations  or  mucous  polypi,  but  there  is 
always  a  discharge  of  tenacious,  creamy  niucopus,  which 
adheres  to  the  orifice  of  the  sinus  or  cleft  from  which  it 
exudes.  Sometimes  after  the  exfoliation  of  the  necrosed 
bone  the  disease  undergoes  a  spontaneous  cure,  a  crater  or 
cleft  in  the  middle  turbinated  body  indicating  the  spot  from 
which  the  dead  bone  has  exfoliated  (Fig.  1 1 1). 

When  the  deeper  cells  of  the  ethmoid  are  involved  the 
pus,  instead  of  finding  its  way  into  the  nose,  sometimes 
breaks  through  into  the  orbit  witli  resulting  orbital  abscess. 


In  some  cases  of  orbital  abscess  pressure  on  the  eyeball 
results  in  a  flow  of  pus  into  the  nose. 

Spnptoins. — An  early  stage  of  the  disease  is  well  repre- 
sented in  Fig.  108.  A  red  and  swollen  middle  turbinated 
body  may  press  upon  the  septum.  Should  both  turbinated 
bones  be  diseased,  the  septum  is  nipped  between  the 
hypertrophied  bodies,  and  reflex  skin  rashes  upon  the  face, 
such  as  erythema  or  acne,  or  eye  disease,  or  any  of  the  reflex 
nasal  symptoms  previously  mentioned,  may  be  present. 

In  Fig.  1 10  '■  cleavage,"  with  exfoliation  of  necrosed  bone, 
is  taking  place,  while  from  the  clefts  polypi  or  proliferating 
granulation  tissue  protrudes.     Fig.  109  shows  "  cleavage  " 
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without  proliferation  of  the  soft  tissues,  the  commonest  form 
of  the  affection.  From  the  cleft  or  from  a  siims  in  the  bone 
exudes  a  creamy,  tenacious  m.ucus,  which  the  patient  re- 
moves from  his  nose  with  great  difficulty.  At  this  stage 
of  the  disease  nasal  asthma  and  cough  or  paresis  of  the 
sofi  palate  are  reflex  symptoms  often  present. 

Treatment. — Drainage  from  the  ethmoid  cells  can  be 
greatly  improved  by  the  removal  of  a  portion  of  the  middle 
turbinated  body,  either  by  means  of  the  snare  or,  when 
there  is  sufficient  space,  nasal  scissors  or  Myles'  or  Griin- 
wald's  forceps.     In  cases  where  the  ethmoid  cells  lie  very 


superficial  this  operation,  which  is  easily  accomplished, 
gives  notable  relief.  When  an  orbital  abscess  has  formed 
it  should  be  opened  and,  if  deemed  necessary,  the  curet 
used  until  a  sufficiently  wide  opening  is  established  into  the 
nose.  The  parts  are  then  packed  with  gauze,  which  is 
renewed  from  day  to  day,  care  being  used  at  each  dressing 
to  matntiin  the  opening  into  the  nose  until  the  parts  have 
thoroughly  healed,  the  curet  being  used  from  time  to  time 
if  necessary. 

Myles'  nasal  cutting  forceps  (Fig,  112)  is  a  very  useful 
instrument  for  removing  quickly  granulation  tissue  and 
small  portions  of  diseased  bone.  With  this  admirable 
instrument  the  diseased  portion  of  the  middle  turbinal  can 


generally  be  cut  away  quickly  and  easily  and  leaves  a  clean 
smooth  wound.  However,  occasionally  portions  of  sclerosed 
bone  are  encountered  too  hard  to  be  cut  away  with  the 
Myles  forceps,  and  under  such  circumstances  Grunwald's 


forceps  (Fig,  1 13)  will  accomplish  the  desired  result,  although 
much  more  slowly.  Both  instruments  are  necessarily  some- 
what bulky,  and  occasionally  there  is  not  room  between  the 
septum  and  the  turbinated  bone  to  admit  of  their  being 


used.  Under  such  circumstances  a  nasal  curet,  the  trephine 
(t'lg,  62),  or  a  burr  provided  with  a  suitable  shield  should 
be  employed  to  remove  all  tissue  that  interferes  with  tlie 
proper  drainage  of  the  parts. 
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Progfiosis. — The  course  of  the  disease,  even  under  proper 
treatment  and  operative  procedures,  is  generally  tedious, 
but  a  cure  is  sooner  or  later  brought  about  by  persistent 
eftbrt,  while  in  some  instances  it  may  be  quickly  and  easily 
obtained 

Empyema  of  the  Sphenoidal  Cells. — It  is  probable  that 
catarrhal  disease  of  the  sphenoidal  cells  is  of  not  infrequent 
occurrence.  Generally  it  subsides  spontaneously.  How- 
ever, the  situation  of  the  ostium  sphcnoidium  is  such  as  to 
favor  the  development  of  purulent  disease  of  the  sphenoid 
with  final  necrosis,  and  there  arc  numerous  cases  in  which 
this  has  occurred. 

Symptoms. — Purulent  discharge  through  the  nose  and 
pharynx ;  pain,  at  first  in  the  upper  part  of  the  throat,  and 
later  involving  the  whole  side  of  the  face.  Ocular  symp- 
toms occur  as  the  result  of  the  proximity  of  the  optic 
foramina,  and  vary  from  impairment  of  the  periphery  of  the 
field  of  vision  to  complete  blindness. 

The  treatment  should  consist  in  the  use  of  disinfectant 
sprays  and  washes  (Formulas  1  to  10)  and  the  application 
of  alterative  solutions  to  the  mucous  membrane  of  the 
upper  part  of  the  nose  and  vault  of  the  pharj'nx.  This 
will  suffice  for  the  milder  cases  of  acute  catarrhal  inflam- 
mation. 

A  silver  probe,  slightly  curved  at  the  tip,  passed  between 
the  septum  and  middle  turbinated  body  Just  above  its  in- 
ferior border  can  be  moved  about  in  such  a  manner  as  often 
to  enter  the  opening  into  the  sphenoid  antrum  (Fig.  95). 
When  the  opening  into  the  antrum  has  been  thus  located, 
a  long  silver  tube  (Fig.  38,  4),  fitted  to  syringe  c,  can  be 
made  to  follow  the  tract  of  the  probe  and  the  antrum 
cleansed  and  medicated.  For  wa.shing  out  the  antrum 
cither  normal  salt  solution  or  a  saturated  boric  acid  solution 
may  be  employed. 

Treatment  is  greatly  facilitated  by  the  removal  of  as 
large  a  portion  of  the  middle  turbinate  as  possible.  When 
this  has  been  done,  the  ostium  may  be  enlarged  by  means 
of  a  curet  sufficiently  to  permit  the  use  of  Griinwald's 
forceps,  with  which  as  large  a  portion  of  the  anterior  wall 
of  the  sinus  as  is  necessary  may  be  clipped  away. 


ANATOMY  OF  THE  PHARYNX 

The  pharynx  is  a  conic,  musculomembranous  bag  sus- 
pended base  up  from  the  basilar  process  of  the  occipital 
bone.  It  extends  downward  to  the  lower  border  of  the 
cricoid  cartilage  and  fifth  cervical  vertebra,  where  it  merges 
into  the  esophagus.  It  is  composed  of  three  layers — an 
inner,  mucous ;  a  middle,  fibrous,  sometimes  called  the 
pharyngeal  aponeurosis  ;  and  an  outer,  muscular  layer. 

Belationa  of  the  Pharynx. — Posteriorly  the  pharynx  is 
connected  by  loose  cellular  tissue  with  the  first  five  cervical 
vertebrae  (Fig.  95).  The  second,  or  atlas,  forming  a  prom- 
ontory extending  forward  into  the  pharynx  on  a  level  with 
the  palate.  On  each  side  posteriorly  are  the  longus  cnlli 
and  recti  capiti  antici  muscles  (Fig.  1 14).  Laterally  are  the 
styloid  processes  with  their  muscles,  the  internal  carotid 
arteries,  the  internal  jugular  vein,  the  eighth,  ninth,  and 
sympathetic  nerves.  Near  its  apex  are  the  lobes  of  the 
thyroid  gland,  the  common  carotid  and  lingual  arteries,  the 
lingual  nerves,  and  the  sternohyoid  muscle. 

Divisions. — The  pharynx  is  divided  into  the  nasopharynx, 
sometimes  called  the  posterior  nasal  space,  the  oropharynx, 
and  laryngopharynx.  The  nasopharynx  extends  down- 
ward to  the  edge  of  the  soft  palate,  the  oropharynx  from 
this  to  a  line  drawn  through  the  comua  of  the  hyoid  bone, 
and  the  laryngopharynx  the  rest  of  the  di.stance  to  the  com- 
mencement of  the  esophagus  at  the  fifth  cervical  vertebra. 

Attachments. — The  pharynx  is  attached  to  the  internal 
pterygoid  plate,  pterygoma Miliary  ligament,  inferior  maxil- 
lary bone,  base  of  the  tongue,  cornua  of  hyoid  bone,  stylo- 
hyoid ligament,  and  the  thyroid  and  cricoid  cartilages, 

Moscles. — There  are  seven  mu.scles — the  superior,  middle, 
andinferiorconstrictorSjtwo  stylopharyngei, and  two  palato- 
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pharyngei  muscles.  The  latter,  covered  by  mucous  mem- 
brane, form  the  anterior  pillars  of  the  fauces,  the  stylo- 
pharyiigei,  the  posterior  pillars.  A  not  very  uncommon 
anatomic  peculiarity  is  that  one  or  both  the  palatopharyn- 
gei  arc  completely  surrounded  by  mucous  membrane,  so 
that  a  probe  can  be  passed  between  them  and  the  rest  of 
the  outer  wall  of  the  pharynx. 

Arteries. — There  are  four  arteries  supplying  the  pharynx 
— two  branches  of  the  external  carotid  and  two  branches 
of  the  internal  maxillary.  These  are  the  ascending  pharyn- 
geal and  branches  from  the  superior  thyroid;  descending 
pharyngeal  and  pterygopalatine.  Occasionally  arteries  as 
large  as  the  radial  are  seen  pulsating  on  either  side  beneath 
the  mucous  membrane  of  the  pharynx.  These  are  supposed 
to  be  displaced  occipital  arteries. 

Nerves. — The  pharynx  is  supplied  by  a  plexus  composed 
of  branches  from  the  pneumogastric,  glossopharyngeal, 
superior  laryngeal,  and  the  superior  cervical  ganglion  of 
the  sympathetic. 

The  mucous  membrane  of  the  nasopharynx  is  covered 
with  stratified,  ciliated,  columnar  epithelium,  the  oropharynx 
with  squamous  epithelium,  and  the  la  ryn  go  pharynx  with 
squamous  and  ciliated  epithelium  anteriorly.  There  are 
simple  follicular  glands,  compound  follicular,  and  racemose 
glands. 

Tonsils  &nd  Lymphatics  of  the  Pharynx. — The  laryngo- 
pharynx  has  few  or  no  lymphatics.  Above  the  supply  is 
profuse,  being  located  mainly  in  the  mucous  membrane  of 
the  superior  and  posterior  wall. 

The  tonsils  are  a  part  of  an  irregular  ring  of  adenoid 
tissue  surrounding  the  pharynx  and  continuous  with  the 
general  lymphatic  system.  There  are  seven  tonsils :  the 
faucial,  the  tubal,  the  pharyngeal,  and  the  lingual.  The 
faucial  tonsils  are  situated  one  on  each  side  of  the  fauces 
between  the  anterior  and  posterior  pillars  of  the  fauces. 
The  lingual  tonsils  are  situated  at  the  base  of  the  tongue, 
the  tubal  tonsils  at  the  pharyngeal  Eustachian  orifices,  and 
the  pharyngeal  tonsil  in  the  vault  of  the  pharynx  posterior 
to  the  nasal  orifices.  Any  of  these  tonsils  when  hyper- 
trophied  may  cause  annoying  symptoms,  especially  in  child- 
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hood ;  the  third  or  pharyngeal  tonsil,  the  so-called  adenoid 
vegetations. 

Above  the  tonsils  and  between  the  anterior  and  posterior 
pillars  is  situated  \}i\&\x\a.n^\i\a.\  fossa  supratonsillaris.  Here 
a  number  of  crypts  extend  vertically  into  the  tonsil,  the 
retention  of  whose  excretions  is  supposed  to  play  an  im- 
portant role  in  the  production  of  peritonsillar  abscess.  The 
number  of  crypts,  both  vertical  and  horizontal,  rarely 
exceeds  fifteen  for  each  tonsil.  They  vary  in  length  from 
i  to  I  inch  or  possibly  even  more  in  tonsillar  hypertrophy 
(Fig.  122).  The  tonsils  are  frequently  adherent  to  the 
anterior  pillars  in  such  a  manner  as  to  form  pouches,  which 
are  most  effective  culture-tubes  for  the  propagation  of  patho- 
genic organisms. 

The  functions  of  the  tonsils  are  similar  to  those  of  other 
lymphatic  glands.  As  a  part  of  the  hemopoietic  system 
they  form  young  leukocytes,  most  of  which  pass  into  the 
circulation,  but  some  escape  into  the  free  mucous  surface, 
where  they  may  exercise  a  phagocytic  action.  They  also 
excite  old  leukocytes,  which  probably  carry  off  with  them 
effete  products.  According  to  G.  B.  Wood,  the  faucial 
tonsils  drain  into  the  deep  lymphatics  and  not  the  superficial 
lymphatics  of  the  neck.  The  "  tonsillar  gland,"  Wood  states, 
is  placed  external  and  slightly  anterior  to  the  interna!  jugu- 
lar vein.  Hypertrophy  of  this  gland  means  its  dislocation 
outward  and  forward,  but  generally  it  can  be  pushed  back 
under  the  sternocleidomastoid  muscle,  which  is  not  the  case 
with  hypertrophied  superficial  glands.  In  a  child  one  week 
old  this  gland  was  but  little  larger  than  its  fellows,  while  in 
children  who  were  six  or  more  months  of  age  the  "  tonsillar 
gland  "  was  twice  to  four  times  larger.  "  Does  it  not  seem 
pos^iible,"  Wood  states,  "  that  this  enlargement  consequent 
to  birth  may  be  due  to  the  absorption  of  toxins  through  the 
laucial  tonsils?" 

The  ton.sils  are  most  active  during  youth,  while  the  thy- 
mus, a  large  blood-forming  gland,  is  atrophying.  There  is 
considerable  difference  of  opinion  as  to  the  phagocytic  action 
of  the  tonsils,  some  authorities  claiming  that  they  are  not 
even  able  to  protect  themselves,  and  that  the  tonsils  con- 
stitute a  weak  part  of  the  throat  and  expose  the  system  to 
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the  inroads  of  diphtheria,  tuberculosis,  syphilis,  and  other 
diseases. 

In  evidence  of  the  difference  in  the  behavior  of  tonsillar 
epithelium  toward  dust  and  bacteri.T,  Jonathan  Wright 
dusted  carmin  over  the  tonsil.  Fifteen  minutes  later  all  the 
particles  of  carmin  had  passed  through  the  epithelium  into 
deeper  layers  and  could  be  detected  in  sections  under  the 
miscroscope ;  while  bacteria,  situated  at  the  exact  point 
where  the  carmin  entered,  remained  quiescent  and  unab- 
sorbed. 

Mechanically  the  lingual  tonsil  is  most  apt  to  prove  trou- 
blesome as  the  result  of  hypertrophy  after  middle  life  if  at 
all,  while  hypertrophy  of  the  faucial  and  pharyngeal  tonsils 
are  distinctly  diseases  of  childhood. 

DISEASES  OF  THE  NASOPHARYNX  OR  POST- 
NASAL SPACE 

Postnasal  catarrh  may  hn  either  secondary,  as  when  a 
nasal  catarrh  discharges  into  the  postnasal  space,  or  the 
disease  may  be  primary  and  extend  to  either  the  nose  or 
Eustachian  tubes.     The  nasopharynx  may  be  blocked  by 
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posterior  hypertrophii.  ff  the  turbinated  bodies  or  by 
polypi,  cysts,  fibroid  tumors  or  malignant  growths,  spring- 
ing from  the  postmar  nares  or  fnm  the  vault  of  the 
pharynx.     A  somewhat  common  affection  beginning  gener- 
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ally  in  childhood  is   hypertrophy   of  the   pharyngeal   or 
Luschka's  tonsil. 

Adenoid  vegetations  or  hTpertrophy  of  the  pharyngeal  ton- 
sil (Fitj,  1  15)  is  an  overgrowth  of  the  normal  adenoid  tis- 
sue of  the  pharyngeal  vault.  The  affection  is  often  associ- 
ated with  hypertrophy  of  the  faucial  tonsils,  and  generally 
commences  in  childhood,  but  may  be  met  with  in  patients 
of  any  age. 


L 
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Symptoms. — If  the  adenoid  vegetations  are  at  all  large, 
ihey  block-  up  the  posterior  nares  and  compel  mouth-breath- 
ing, tlie  pinched  nostrils  and  half-open  mouth  giving  the 
face  a  vacant  and  well-nigh  idiotic  expression  (Fig.  116), 
which  ordinarily  disappears  as  soon  as  nasal  respiration  is 
reestablished.  However,  if  mouth-breathing  be  continued 
into  adult  life  permanent  deformity  of  the  bones  of  the  face 
even  of  the  chest  sometimes  results.  Breathing  is 
audible,  even  during  the  day,  and  there  is  always  loud  snor- 
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ing   during   sleep.     The   voice   is   toneless,  articulation  is 
indistinct,  and  tlie  hearing  is  often  impaired. 

Treatment.— 'I\.As.\-\Q\A  vegetations  tend  to  no  longer  ob- 
struct nasal  respiration  as  the  individual  passes  into  adult  age 
and  the  nose  and  nasopharynx  grows  larger,  but  may,  in  the 
meantime,  have  produced  irreparable  injury  to  the  ears,  and 
even  have  altered  the  shape  of  the  bones  of  the  face. 
Application  of  Formula  33  to  the  postnasal  space  will  some- 
times bring  about  a  slow  absorption  of  the  hypertrophied  tis- 
sue. In  children,  wJien  the  growth  is  not  large,  such  applica- 
tions should  be  made  by  the  surgeon  two  or  three  times  a 
week,  the  parents  in  the  meantime  cleansing  the  nose  night 
and  morning  with  the  spray  from  an  atomizer  containing 
an  alkaline  wash  and  afterward  placing  in  each  of  the  child's 
nostrils  a  mass  of  gallic  acid  ointment  the  size  of  a  pea. 


The  child  should  then  He  on  its  back  for  a  few  moments 
until  the  ointment  melts  and  runs  into  the  nasopharynx. 
The  gallic  acid  ointment  should  be  of  the  strength  of 
5  to  10  gr.  to  I  ounce  of  vaselin,  according  to  the  age 
of  the  child.  However,  the  only  treatment  adequate  in  the 
majority  of  cases  is  a  thorough  removal  of  the  mass  by 
surgical  procedures.  Often  the  masses  of  adenoid  tissue 
are  so  soft  that  they  can  be  scraped  away  by  means  of  the 
forefinger  introduced  behind  the  soft  palate.  In  adults 
Lowenburg's  po.'itnasal  cutting  forceps  (Fig.  117)  may  be 
used;  the  operator  being  careful  to  begin  operating  in  the 
median  line,  and  working  from  it  in  each  direction  until  the 
entire  mass  is  cut  and  torn  away  from  its  attachment,  at 
the  same  time  being  exceedingly  careful  not  to  wound  the 
orifices  of  the  Eustachian  tubes. 


In  children,  or  in  adults  in  whom  the  pharyngeal  tonsil  is 
still  comparatively  soft,  Gottstein's  curet  (Fig.  1 18)  is  a  most 
efficient  instrument.  Young  children  should  be  seated  in 
the  lap  of  a  nurse  upon  a  piano  stool  opposite  the  operator, 
in  the  same  manner  as  for  an  ordinary  examination  of  the 
nose  and  pharynx.  The  nurse  passes  her  arms  beneath 
those  of  the  child  and  places  her  hands,  one  on  each  side  of 
the  child's  forehead,  in  such  a  manner  as  to  control  the 
movements  of  the  head.  The  nurse  then  elevates  her 
elbows  so  as  to  bring  the  child's  arms  into  such  a  position 
that  it  is  impossible  for  the  child  to  reach  its  mouth  with  its 
hands.  The  curet  is  now  passed  behind  the  palate,  and 
tile  handle  of  the  instrument  depressed  until  the  outer  edge 
of  the  ring  is  felt  to  rest  against  the  septum.  By  sweeping 
the  ring  upward,  backward,  and  downward  against  the 
pharyngeal  wall  the  growth  is  brought  within  the  curet  and 
is  scraped  from  its  attachment.  Without  removing  the 
instrument  from  the  mouth  the  maneuver  is  quickly  repeated 


at  each  side  of  the  median  hne,  in  order  to  be  certain  that 
the  major  portion  of  the  growth  has  been  removed.  The 
operation  should  be  performed  quickly,  but  with  gentleness, 
little  force  being  required  to  sever  the  growth  from  its 
attachment. 

The  nurse  then  releases  the  child's  head,  and  the  operator 
passes  his  left  arm  around  the  child's  head  and  thrusts  his 
forefinger  hard  against  the  child's  cheek,  in  such  a  manner 
that  the  cheek  protrudes  between  the  child's  open  jaws  so 
as  to  form  a  most  efficient  mouth-gag.  The  operator  then 
quickly  passes  the  forefinger  of  his  right  hand  behind  the 
child's  palate  until  the  posterior  edge  of  the  septum  is  felt. 
The  posterior  nares,  Rcsenmiiiler's  fossK,  and  the  vault  of 
the  pharynx  are  inspected,  as  it  were,  by  the  sense  of 
touch.  If  any  shreds  of  the  growth  remain  they  are  removed 
with   the  finger-nail,  scraping    them  from  below,  upward. 


and  forward.  Before  removing  his  finger  the  operator 
should  spare  no  pains  to  assure  himself  by  the  sense  of 
touch  not  only  that  nothing  remains  to  obstruct  nasal 
respiration,  but  that  Roseiimijller's  fossae  are  freed  from 
any  inass  likely  to  interfere  with  the  blood-supply  of  the 
Eustachian  tubes.  However,  it  should  be  borne  in  mind 
that  the  third  tonsil  is  normal  to  the  nasopharynx,  and  that 
it  is  neither  necessary  nor  de.'iirable  to  remove  the  whole 
of  the  adenoid  tissue,  but  simply  that  portion  which  interferes 
with  nasal  respiration  and  the  functions  of  the  Eustachian 
tubes.  In  very  young  children  the  parts  of  the  growth 
removed  by  the  curet  are  cither  swallowed,  expectorated, 
or  blown  through  the  nose.  The  hemorrhage  following 
the  operation  is  generally  trifling  and  the  after-treatment 
consists  simply  in  keeping  the  parts  clean  with  an  antiseptic 
wash  (Formulas  i  to  lo). 

When  a  general  anesthetic  is  employed  it  should  be  ether 
and  not  chloroform,  because  in  this  condition,  the  so-called 
"  habitus  lymphaticus  "  of  Kalisko,  chloroform  is  especially 
dangerous,  somewhat  numerous  deaths  havingbeen  reported. 
The  ether  should  not  be  pushed  to  complete  abolition  of  the 
reflexes,  as  even  when  only  partially  etherized  the  patient 
will  probably  become  momentarily  blue  from  partial 
asphyxia  caused  by  the  quantity  of  blood  that  generally 
enters  the  lar)-nx. 

Ether  is  rarely  if  ever  necessary  to  secure  an  adequate 
removal  of  the  hypertrophy.  However,  the  major  portion 
of  succes.sful  operators  prefer  to  operate  under  ether 
anesthesia,  stating  that  the  operation  then  can  be  done  more 
deliberately,  and  there  is  less  danger  of  failure  to  remove 
all  portions  of  the  hypertrophy  that  are  pathologic.  The 
use  of  the  forceps  and  the  curcting  should  not  be  so  radical 
as  to  expose  the  fibrous  tissue  overlying  the  verterbse  or 
expose  or  tear  loose  the  upper  border  of  the  superior  con- 
strictor of  the  pharynx.  During  the  operation  the  patient's 
head  should  be  turned  to  one  .■^ide  or  allowed  to  hang  down- 
ward o\'er  the  edge  of  the  table  in  order  to  favor  the  escape 
of  blood  from  the  mouth  and  nose. 

The  improvement  in  nasal  respiration  and  in  pronuncia- 
tion following  the  operation  is  immediate  and  pronounced ; 
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and  if  hearing  was  impaired  as  the  result  of  interference 
with  the  function  of  the  Eustachian  tubes,  the  acuteness  of 
hearing  rapidly  improves  after  the  operation.  In  adults  the 
reaction  from  the  operation  is  but  trifling.  Children,  how- 
ever, sometime.s  complain  for  a  few  days  that  the  throat  is 
sore  and  that  it  hurts  them  to  swallow. 

Ttaomwaldt's  Disease  or  Chronic  Bursitis. — The  bursa 
of  the  pharyngeal  tonsil  was  described  by  Luschka,  and 
chronic  inflammation  of  this  structure  was  later  eluci- 
dated by  Thornwaldt,  after  whom  the  disease  lias  been 
named. 

Symptoms. — When  chronically  inflamed  the  bursa  of  the 
third  tonsil  secretes  a  considerable  amount  of  thick,  tenacious 
mucus,  globular  masses  of  which  may  be  hawked  out  by 
the  patient  from  the  pharynx  several  times  a  day.  Theje 
are  no  other  subjective  symptoms  in  uncomplicated  cases. 
When  thoroughly  cleansed  by  the  postnasal  syringe  the 
bursa  is  discernible  and  may  be  explored  to  a  variable 
depth  by  means  of  a  probe  suitably  bent. 

Treatment. — The  concensus  of  opinion  seems  to  be  that 
a  permanent  cure  can  only  be  effected  by  the  radical 
destruction  of  the  bursa  by  means  of  the  galvanocauteiy  or 
some  other  method,  a  most  difRcuIt  matter  to  accomplish 
because  of  the  anatomic  situation  of  the  bursa.  However, 
almost  complete  cessation  of  the  discharge,  for  the  time 
being  at  least,  can  be  brought  about  by  thorough  cleansing 
of  the  parts  and  applications  to  the  interior  of  the  bursa,  by 
means  of  a  cotton-tipped  probe,  of  a  solution  of  nitrate  of 
silver  (60  gr.  to  i  ounce). 

In  some  cases  the  bursa  can  be  cleansed  by  means  of  the 
syringe-tip  4,  Fig,  38,  suitably  bent  and  inserted  in  the 
bursa  either  through  the  nose  or  the  mouth.  After  wash- 
ing out  the  bursa  with  an  alkaline  solution,  to  which  a 
portion  of  peroxid  of  hydrogen  is  added,  a  few  drops  of 
a  25  or  50  per  cent,  solution  of  argyrol  may  be  instilled  into 
the  cavity  of  the  bursa  through  the  same  tube  by  means  of 
syringe  a.  Fig.  38,  two  or  three  times  a  week. 
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DISEASES  OF  THE  OROPHARYNX 

Acute  Pharyngitis. — Acute  pharyngitis  is  an  acute  inflam- 
matiari  of  tlie  mucous  membrane  and  underlying  structures 
of  tlie  pharynx. 

The  synonyms  are  acute  sore  throat ;  acute  pharyngeal 
catarrh ;  angina  catarrhalis. 

Etiology. — Acute  pharyngitis  is  generally  the  result  of 
exposure  to  wet  and  cold,  especially  of  persons  of  the 
rheumatic  diathesis  or  of  debilitated  constitutions.  It  may 
also  result  from  traumatism  or  the  presence  of  a  foreign 
body  in  the  pharynx.  Slight  unilateral  pharyngitis  is  not 
uncommon  after  an  intranasal  operation,  and  is  probably 
due  to  a  mild  infection.  It  lasts  for  a  day  or  two  and  then 
passes  away. 

Pathology. — The  inflammation  is  usually  by  no  means 
evenly  distributed,  the  glandular  elements  being  always 
most  affected.  Their  secretion  is  at  first  increased,  but 
becomes  after  a  time  decreased,  starchy,  and  glue-hke  in 
character.  The  tonsils  are  always  involved  to  a  greater  or 
less  extent,  their  inflammation  becoming  so  great  in  some 
instances  as  to  mask  the  inflammation  of  adjacent  structures. 

Symptoms. — The  constitutional  symptoms  are  usually 
trifling,  a  feeling  of  lassitude  with  slight  fever.  The  throat 
feels  sore,  dry,  and  stiff  The  symptoms  mayincrease  until 
pain,  especially  when  deglutition  is  attempted,  becomes 
quite  severe.  The  cervical  glands  are  often  swollen  and 
painful  to  the  touch.  The  voice  is  usually  hu.sky  and  a 
sensation  as  of  a  foreign  body  in  the  throat  keeps  the 
patient  hawking  and  spitting.  When  the  tonsils  or  larynx 
are  seriou.sly  involved  in  the  inflammation  certain  other 
symptoms  are  present,  which  will  be  described  further  on. 

Treatment. — A  saline  cathartic  should  be  administered  in 
sufficient  quantities  to  .secure  one  or  more  free  movements 
of  the  bowels.  A  solution  of  nitrate  of  silver  of  the 
strength  of  i  or  2  drams  to  1  ounce  of  water  should  be 
freely  painted  over  the  inflamed  lateral  walls  once  or  twice 
a  day.  It  should  be  borne  in  mind  that  the  application  of 
solutions  of  the  strength  of  1  or  2  drams  to  i  ounce  of 
water  is  not  painful,  providing  none  of  the  solution  is  ap- 
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pHcd  to  the  posterior  wall.  It  is  immediately  followed  by 
a  sensation  of  relief  and  comfort,  and  tends  to  materially 
shorten  the  course  of  the  disease.  Applied  to  the  posterior 
pharyngeal  wall  solutions  of  silver  nitrate  of  over  5  or  10 
gr.  to  1  ounce  produce  a  sensation  ofdryness,  stiffness,  and 
discomfort.  In  this  region  a  10  per  cent,  solution  of  argy- 
rol  sprayed  upon  the  parts  is  preferable  to  the  use  of 
the  nitrate.  When  acute  pharyngitis  is  the  result  of 
the  presence  of  a  foreign  body  it  should,  of  course,  be 
at  once  removed  and  the  inflamed  pharynx  treated  as 
ordinary  acute  pharyngitis.  When  the  rheumatic  diathesis 
exists,  the  administration  of  guaiae  (Formulas  138,  139) 
will  be  found  to  yield  most  excellent  results,  while  in  gouty 
sore  throat  colchicum  should  be  prescribed.  A  spray  of 
adrenalin  chlorid  (i :  5000)  used  every  hour  by  the  patient 
quickly  relieves  the  congestion  in  most  cases;  but  other 
astringent  sprays  are  soraetinies  equally  efficient,  the  best 
probably  is  alunmol  i  dram  to  4  ounces  of  water.  If  it  is 
inconvenient  for  the  patient  to  use  an  atomizer,  lozenges 
may  be  prescribed.  The  camphomenthol  lozenge  (Formula 
142)  is  sedative  and  relieves  the  feeling  of  dryness  and 
stiffness  by  increasing  the  secretions,  and  the  same  may  be 
said  of  a  lozenge  of  guaiae  and  potassium  iodid.  However, 
one  of  the  most  popular  lozenges  in  this  condition  is  that 
of  guaiae  and  tannic  acid  {Formula  140). 

Simple  chronic  phaTyngitis  is  a  chronic  inflammation  of 
the  mucous  membrane  of  the  pharynx,  generally  the  result 
of  chronic  rhinitis.  The  disease  is  often  complicated  by 
inflammation  of  the  follicles  of  the  mucous  membrane,  and 
is  then  called  follicular  pharyngitis. 

Siynonyms. — Chronic  sore  throat;  granular  pharyngitis; 
follicular  pharyngitis;  chronic  angina;  relaxed  throat; 
chronic  catarrh  of  the  throat. 

Treatment. — It  is  all  important  to  bring  about  a  cure  of 
the  nasal  disease  to  the  presence  of  which  the  phaiyngeal 
malady  is  due.  After  a  cure  of  the  primary  nasal  affection 
has  been  brought  about,  simple  chronic  pharjmgitis  will  get 
well  almost  without  treatment.  During  the  treatment  of  the 
nasal  affection,  however,  applications  should  be  made  to  the 
vault  of  the  pharjmx  of   Formulas  33,  34,  or  35  in   the 
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following  manner:  A  tongue-depressor  (Figs.  10-12)  should 
be  used  to  hold  down  the  tongue  and  the  patient  requested 
to  try  to  breathe  through  his  nose  or  say  "  One,"  in  order 
to  relax  the  palatine  muscles,  when  the  application  may  be 
made  without  difficulty  by  means  of  an  applicator,  the  end 
of  which  has  been  wrapped  with  cotton  and  bent  to  a 
suitable  curve.  Should,  however,  the  palate  lie  closely  in 
contact  with  the  pharyngeal  wall,  con.siderabie  force  will  be 
required  to  carry  the  end  of  tlie  applicator  into  the  post- 
nasal space,  while  most  of  the  solution  with  which  the 
cotton  on  the  end  of  the  applicator  has  been  saturated  will 
be  squeezed  out  and  remain  in  the  fauces.  Applications 
made  in  such  a  manner  tend  rather  to  increase  the  existing 
inflammation  than  to  subdue  it,  and  it  is  always  best  to 
desist  from  making  an  application  to  the  pharyngeal  vault 
rather  than  employ  force.  When  the  uvula  has  become 
elongated  or  the  mucous  membrane  of  the  fauces  relaxed 
as  the  result  of  constant  haivking,  the  daily  application  of 
the  spray  from  an  atomizer  containing  a  solution  of  sulphate 
of  copper  (2  gr.  to  I  ounce  of  water)  will  render  material 
assistance  in  restoring  the  "  relaxed  throat"  to  a  condition 
of  health.  In  some  instances  it  is  necessary  to  amputate 
the  relaxed  and  redundant  mucous  membrane  at  the  tip  of 
the  uvula. 

Chronic  follicular  pharyngitis,  or  clergyman's  sore  throat, 
is  a  chronic  pharyngitis  characterized  by  inflamed  and 
hypertrophic d  lymph-follicles. 

Pathology. — The  pathology  is  similar  to  simple  chronic 
pharyngitis,  except  that  the  lymph-follicles  are  involved  in 
larger  numbers  and  to  a  greater  degree.  The  subdivision 
of  pharyngitis  into  pharyngitis  and  follicular  pharyngitis  is 
a  matter  of  convenience  rather  than  fact,  as  in  all  simple 
inflammations  of  the  pharynx  the  mucosa,  the  lymph- 
follicles,  the  submucosa,  and  often  the  muscles  arc  usually 
involved  in  varying  degrees.  The  watery  portion  of  the 
secretions  are  decreased,  and  hence  the  expectorations  are 
thick  and  glue-like  from  an  increased  proportion  of  mucin, 
epithelium  debris,  and  mineral  salts. 

Etiology. — The  disease  is  generally  the  result  of  or  part 
of  a  nasopharyngeal  catarrh,  excessive  or  faulty  use  of  the 
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voice,  excessive  use  of  tobacco  and  distilled  liquors,  the 
rheumatic  or  gouty  diathesis,  indigestion,  and,  in  women, 
pelvic  diseases. 

Symptoms. — The  secretions  are  usually  somewhat  scanty 
and  viscid,  but  voided  with  considerable  difficulty.  There 
is  a  short,  frequent  cough,  distressing  alike  to  patient  and 
friends;  the  so-called  "useless  cough,"  becausi;  it  accom- 
plishes nothing,  either  in  ridding  the  throat  of  secretions 
or  the  constant  pharyngeal  irritation  of  which  many  of 
these  patients  complain. 

The  appearance  of  the  pharynx  varies  somewhat ;  usually 
there  is  venous  hyperemia  over  the  entire  surface,  but 
greatest  in  the  neighborhood  of  patches  of  hyperplastic 
follicles.  In  other  cases  the  pharyn.x  is  less  congested,  the 
hypertrophied  follicles  projecting  above  the  surrounding 
surface  and  surrounded  by  va.ricosities.  Sometimes  a  num- 
ber of  inflamed  follicles  coalesce  in  such  a  manner  as  to 
form  a  red,  sore,  and  swollen  area  of  considerable  size.  If 
such  patches  be  situated  close  to  the  posterior  pillars,  so 
that  they  are  rubbed  and  irritated  by  these  folds  of  mu- 
cous membrane  with  every  motion  of  the  pharyngeal  mus- 
cles, the  sufferings  of  the  patient  amount  to  actual  pain. 

Treatment. — The  irritability  of  the  mucous  membrane 
covering  areas  of  hypertrophied  follicles  can  be  decreased 
by  lightly  painting  with  a  Co-gr.  solution  of  nitrate  of  silver. 
However,  care  should  be  exercised  to  prevent  the  silver 
solution  spreading  over  the  surrounding  mucous  surface, 
because  strong  solutions  of  silver  nitrate  are  irritating  when 
applied  to  the  posterior  wall  of  the  oropharynx. 

A  certain  amount  of  relief  is  experienced  by  the  use  of 
demulcent  lozenges,  either  slippery  elm,  red  gum,  campho- 
menthol  {Formula  142),  or,  better  still  in  many  instances,  a 
lozenge  of  orthoform. 

Where  the  so-called  useless  cough  is  a  prominent  symp- 
tom it  should  be  controlled  by  appropriate  doses  of  sodium 
bromid.  For  this  purpose  as  much  as  10  or  15  gr.  after 
meals  and  at  bedtime  will  be  required.  The  matter  is  of 
considerable  importance,  as  the  constant  coughing  greatly 
irritates  the  pharynx  and  increases  the  existing  inflammation. 

The  condition  of  the  tonsils  should  be  carefully  examined. 


198    DISEASES  OF  THE  NOSE,    THROAT,  AND  EAR 


Often  they  are  slightly  hypertrophied  and  the  crypts  contain 
cholesteatomatous  masses.  The  removal  of  any  con- 
comitant disease  of  the  nasal  cavities  also  will  have  much 
to  do  with  the  success  of  treatment. 

With  many  practitioners   the  radical  de- 

Tstruction  of  the  diseased  glands  by  means 
of  the  galvanocautcry  is  a  favorite  method 
of  treatment.  A  very  small  cautery-knife 
should  be  selected,  and  great  care  should 
be  exercised  not  to  burn  too  deeply,  or  the 
resulting  scar  will  cause  more  trouble  than 
the  original  disease.  It  is  unwise  to  apply 
the  galvanocautery-knife  to  more  than  two 
or  three  hypertrophied  follicles  at  one  time, 
or  the  treatment  may  be  followed  by  a 
somewhat  sharp  attack  of  acute  pharyngitis. 

Emil  Mayer  of  New  York  curets  away 
the  offending  follicles  by  means  of  a  special 
curet  (Fig.  1 19).  By  this  method  of  treat- 
ment, which  is  much  less  painful  than  the 
use  of  the  galvanocautcry,  all  the  hyper- 
trophied follicles  are  removed  at  a  single 
sitting. 

Atrophic  pharyngitis  is  an  atrophic  condi- 
tion of  the  mucous  membrane  and  sub- 
mucous tissues  of  the  pharynx. 

The  synonyms  are  pharyngitis  sicca ;  dry 
pharyngitis. 

Etiology, — Atrophic  pharyngitis  generally 
results  from  long  contact  with  the  irritating 
discharges  of  nasal  catarrhs.  It  frequently 
exists  when  atrophic  rhinitis  is  present,  being 
probably  the  result  of  an  extension  of  the 
atrophic  process  to  the  pharyngeal  mucous 
membrane.  A  dry  condition  of  the  faucial 
mucous  membrane,  amounting  almost  to 
pharyngitis  sicca,  is  found  in  all  mouth- 
breathers,  but  disappears  spontaneously  as  soon  as  the  nose 
has  been  rendered  sufficiently  patulous. 

Symptoms, — The  patient  complains  of  his  throat  feeling 


Fig.  119.— Emil 
Mayer's  pharyngeal 
curet. 
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dry  and  stiff  Upon  inspection,  the  mucous  membrane  of 
the  throat  appears  light  colored,  thin,  and  as  if  varnished. 
Frequently  the  mucous  membrane  is  so  thin  that  the  outhnc 
of  each  cervical  vertebrse  can  be  distinguished.  Sometimes 
masses  of  inspissated  mucus,  perhaps  dark  colored  from  the 
dust  inhaled,  and  swept  into  ridges  by  the  motions  of  the 
soft  palate,  are  seen  adhering  to  the  atrophied  mucous 
membrane. 

Treatment. — Attention  should  be  mainly  directed  to  the 
condition  of  the  interior  of  the  nose,  because  it  is  tiie 
experience  of  most  rhinologists  that  when  a  cure  of  the  nasal 
affection  has  been  brought  about  the  concomitant  throat 
disciisc  will  get  well  almost  without  treatment.  The  general 
health  should  receive  attention  and,  if  necessary,  tonics 
should  be  prescribed  ;  while  a  sluggish  condition  of  the 
bowels  may  indicate  the  use  of  saline  laxatives.  If  atrophic 
rhinitis  has  caused  the  affection,  plugs  of  cotton,  previously 
mentioned  as  useful  in  atrophic  rhinitis,  should  be  made 
long  enough  to  project  somewhat  from  the  posterior  nares 
into  the  pharynx,  while  a  weak  soludon  of  nitrate  of  silver 
{gr.  v-xv  to  fsj)  should  be  a.pplied  to  the  atrophied  mu- 
cous membrane,  both  above  and  below  the  soft  palate, 
to  stimulate  the  atrophied  glands  to  increased  secretion  and 
bring  about  renewed  growth  of  the  atrophied  structures. 
In  certain  cases  it  may  be  advisable  to  give  for  a  short  time 
some  drug  like  iodid  of  potassium,  phosphorus,  or  muriate  of 
ammonia  to  stimulate  the  pharyngeal  secretions.  A  piil 
containing  |-jtg  gr.  of  phosphorus  may  be  given  after  meals 
or  the  lozenge  of  guaiac  and  iodid  of  potassium,  one  every 
three  or  four  hours,  may  be  ordered.  It  should  be  borne 
in  mind  that  the  stomach  does  not  tolerate  well  any  lengthy 
administration  of  these  remedies  and  in  most  cases  their  use 
is  best  avoided. 

UTCosis  of  tbe  phaiTiiz  is  a  parasitic  disease  involving  in 
most  cases  the  faucial,  pharyngeal,  and  lingual  tonsils, 
although  other  parts  of  the  pharyngeal  mucous  membrane 
do  not  escape  in  some  instances.  It  is  characterized  by 
little  white,  conic  elevations,  sometimes  as  large  as  a  grain 
of  rice,  due  to  the  presence  of  fungi  of  the  class  mycosis, 
most  frequently  the  ieptothrix  buccalis. 
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Etiology. — Leptothrix  is  so  frequently  found  in  the 
secretions  of  the  mouth  that  it  might  almost  be  termed  a 
normal  constituent  It  is  especially  prevalent  in  the  mouths 
of  individuals  with  carious  teeth,  accumulations  of  tartar, 
etc.  Why  it  should  in  some  individuals  cause  the  horny. 
chalk-white  growths  characteristic  of  mycosis  is  not  well 
understood. 

Pathology. — Lejjtothrix  penetrates  the  lacunae  of  the 
tonsils  and  the  glands  of  the  mucous  membrane  of  the 
pharynx  Multiplication  of  the  threads  takes  place,  so  that 
they  grow  through  the  epithelial  cells  and  appear  on  the  free 
surface  of  the  mucous  membrane,  where  they  appear  as 
whitish  masses,  generally  cone  shaped,  the  base  of  the  cones 
adhering  tightly  to  the  mucous  membrane  and  their  apices 
projecting  into  the  pharynx.  Under  the  microscope  the 
cones  are  seen  to  consist  of  granular  material,  a  few 
epithelial  cells,  and  numerous  threads  of  leptothrix.  These 
threads  when  stained  are  seen  to  be  jointed  and  contain 
numerous  spores. 

Symptoms. — A  few  masses  of  leptothrix  may  be  present 
in  the  pharynx  without  causing  any  symptoms  whatever. 
Under  such  circumstances  the  masses  may  be  discovered, 
usually  upon  the  tonsils,  while  examining  the  throat  of  a 
patient.  Usually,  however,  patients  with  leptothrix  com- 
plain of  a  tickling  sensation  in  the  pharynx  and  spasmodic 
cough. 

Treatment. — On  the  tonsils  and  other  easily  accessible 
portions  of  the  pharynx  the  little  masses  should  be  grasped 
one  by  one  and  pulled  off.  They  are  attached  somewhat 
firmly  and  considerable  force  and  a  suitable  forceps  is 
necessary  to  remove  them.  The  smallest  size  of  Farnham's 
alligator-forceps  or,  better,  Hartmann's  ear  forceps  answers 
the  purpose  better  than  most,  because  so  firmly  adherent 
are  the  little  masses  that  they  are  apt  to  slip  from  the  grasp 
of  forceps  with  smooth  jaws.  After  the  removal  of  the 
little  masses  the  mucous  membrane  where  they  grew  should 
be  brushed  with  nitrate  of  silver  (60  gr.  to  i  ounce  of 
water).  In  inaccessible  localities,  like  the  base  of  the  tongue 
and  beneath  the  epiglottis,  leptothrix  is  better  attacked  with 
the  galvanocautery-knife  rather  than  the  forceps.     A  vere 
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small  knife,  suitably  curved,  should  be  selected,  and  the 
current  should  be  powerful  enough  to  instantly  heat  the 
very  small  platinum  wire  white  hot,  when  it  is  applied  to 
the  leptothrix  cone,  and  destroy  it  before  the  heat  has  time 
to  burn  the  surrounding  mucous  membrane  by  radiation, 
as  would  be  the  case  if  a  larger  wire,  heated  only  red  hot, 
were  used. 

As  only  a  limited  number  of  leptothrix  cones  can  be 
destroyed  at  a  sitting,  the  treatment  in  cases  where  theyai-e 
very  numerous  is  necessarily  somewhat  tedious.  Some  of 
the  cones  re-form  after  their  removal.  Applications  of 
silver  nitrate  (60  gr.  to  i  ounce)  prevents  this  to  a  consider- 
able extent,  and  occasionally  when  applied  to  the  surface 
where  leptothrix  is  growing  will  cause  the  cones  to  disap- 
pear after  frequent  applications.  Occasionally  the  growths 
disappear  spontaneously. 

EiysipeUs  of  the  Phuynx. — Erysipelas  of  the  face  some- 
times extends  to  the  pharynx  or  the  disease  may  originate 
in  the  pharynx. 

Etiology. — Like  erysipelas  elsewhere  the  disease  is  the 
result  of  the  presence  of  Fchleisen's  erysipelas  streptococcus. 

Pathology, — The  fauces  are  dusky  red  and  swollen. 
Vesicles  form  on  the  surface  filled  with  scropus.  The 
disease  is  evidently  contagious  under  certain  circumstances, 
as  epidemics  have  been  described,  notably  that  in  America 
in  1842.  Erysipelas  mayexteiid  to  the  middle  ear  through 
the  Eustachian  tube  or  to  the  Jungs  through  the  larynx. 

Prognosis. — In  the  milder  cases  the  prognosis  is  good. 
The  phlegmonous  variety  of  the  disease  is  almost  invariably 
fatal. 

Treatment. — The  treatment  is  that  of  erysipelas  elsewhere. 
Large  doses  of  the  tincture  of  the  chlorid  of  iron  (20  to  30 
drops  in  water)  should  be  given  every  three  hours,  with 
strychnin,  ^  gr.,  if  necessary.  The  nose  and  pharynx 
!ihould  be  sprayed  with  an  alkaline  wash  every  three  hours, 
followed  by  adrenalin  solution  (1:1000).  The  spray  of 
adrenalin  should  be  repeated  at  Intervals  of  a  few  moments 
until  the  parts  have  somewhat  blanched,  after  which  they 
.'^hould  be  covered  with  a  20  per  cent,  solution  of  arg)iol 
by  means  of  the  spray  from  an  atomizer, 
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Phlegmonous  pharyngitis  is  an  acute  infection  of  the  phar- 
ynx, phlegmonous  in  character,  extending  to  the  deeper 
structures  and  usually  terminating  fatally  in  from  five  to  ten 
days. 

Etiology. — The  disease  usually  attacks  those  of  broken- 
down  constitutions  or  the  aged.  There  is  usually  a  history 
of  slight  traumatism,  followed  by  virulent  infection  with 
some  pus-producing  organism. 

Pathology. — There  is  an  enormous  swelling  of  the  fauces 
at  an  early  stage  of  the  disease,  followed  by  a  speedy  for- 
mation of  pus,  which  infiltrates  the  surrounding  tissues  and 
produces  pyemia.  The  organism  present  in  the  pus  is 
usually  the  streptococcus  pyogenes  aureus,  or  there  may  be 
a  mixed  infection. 

Symptoms. — The  onset  of  the  disease  is  sudden.  The 
temperature  rises  to  103°  or  104^  F.  The  throat  is  sore  and, 
as  in  a  case  observed  by  the  author  at  the  Philadelphia 
Hospital,  the  swelling  may  be  so  rapid  as  to  necessitate 
tracheotomy  within  twenty -four  hours  to  prevent  suffocation. 
There  are  symptoms  of  general  infection.  There  is  a 
clammy  perspiration,  great  weakness  and  debility,  often  fol- 
lowed by  collapse  and  death. 

Treatment. — Local  treatment  is  of  little  avail.  If  as- 
phyxia is  imminent,  tracheotomy  should  be  resorted  to, 
suspected  abscesses  should  be  opened,  either  externally 
through  the  skin  by  a  free  incision  or  in  the  pharynx  if  fluc- 
tuation is  detected.  Hourly  hypodermic  injections  of  anti- 
streptococcus  serum  should  be  given,  with  large  hot  enemas 
of  normal  salt  solution  every  three  or  four  hours.  Stimu- 
lative enemas  also  will  be  necessary  if  the  patient  is  unable 
to  swallow,  with  hypodermics  of  strychnin  {^  gr.)  every 
three  or  four  hours  to  prevent  collapse. 

Simple  Ulcer  of  the  Pharynx. — Ulcers  of  the  pharynx  are 
localized  areas  of  necrosis. 

Etiology. — Most  ulcers  of  the  pharynx  are  either  syphilis, 
epithelioma,  or  tuberculosis.  However,  there  is  an  ulcera- 
tion of  the  pharynx  or  fauces,  generally  the  result  of  mixed 
infection  from  the  ever-present  bacteria  of  the  mouth,  that 
is  occasionally  ob.served,  generally  in  the  feeble  or  debili- 
tated or  those  suffering  from  some  error  of  metabolism. 
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Some  cases  are  the  result  of  traumatism  followed  by  infec- 
tion. 

The  symptoms  vary  according  to  the  size  and  location 
of  the  ulceration.  The  pain  will  be  severe,  especially 
during  swallowing,  if  the  ulceration  is  so  localized  as  to  be 
irritated  by  the  action  of  the  faucial  muscles.  Under  such 
circumstances  there  may  be  regurgitation  of  food  through 
the  nose.  If  the  inflammation  extends  to  the  larynx  there 
will  be  hoarseness  or  loss  of  voice,  and  if  the  tissues  about 
the  Eustachian  tubes  are  involved  by  the  inflammation, 
earache.  Some  of  the  older  writers  attached  a  consider- 
able amount  of  diagnostic  importance  to  the  fact  tliat  in 
epitheliomatous  ulceration  of  the  pharynx  and  larj'nx  pain 
shooting  up  into  the  ear  was  a  common  .symptom.  How- 
ever, this  symptom  occurs  in  any  pharyngeal  ulceration, 
but  is  less  common  in  syphilitic  and  tuberculous  ulcers.  If 
the  ulceration  is  long  continued  there  will  be  progressive 
loss  of  flesh. 

Upon  inspection  the  ulcer  is  seen  upon  the  pharynx 
either  medianly  or  laterally,  similar  in  appearance  to  ulcera- 
tions occasionally  seen  upon  the  tonsils.  It  may  be  round 
or  oblong.  The  edges  are  usually  well  defined  and  the 
ulcer  may  be  filled  with  sloughing  tissue,  or  the  floor  of  the 
ulcer  may  be  comparatively  clean  and  so  deep  that  when 
situated  medianly  the  bone  of  the  vertebra  is  bared. 

Diagnosis. — ^The  diagnosis  in  ulceration  of  the  pharynx 
rests  between  syphilitic,  tuberculous,  epitheliomatous.  and 
simple  ulceration.  The  administration  for  a  week  or  ten 
days  of  10  to  20  gr.  of  iodid  of  potassium  after  meals  and 
at  bedtime  will  clear  up  the  diagnosis  as  far  as  syphilis  is 
concerned.  There  is  also  the  method  of  Justis  :  A  hemo- 
globin estimate  is  made  before  and  after  a  mercurial  inunc- 
tion. If  twenty-four  hours  after  the  inunction  there  is  a 
decrease  of  10  to  20  per  cent,  hemoglobin,  the  disease  is 
probably  syphilis. 

Cancer  of  the  pharynx  is  differentiated  by  examining 
microscopically  a  small  section  removed  from  the  edge  of 
the  ulcer,  and  tuberculosis  by  the  tuberculin -test,  the  con- 
dition of  the  patient,  or  by  microscopic  examination  of  the 
sputum. 


Treatment. — The  treatment  of  s>phi!itic,  epitheliomatous, 
and  tubercular  ulcerations  has  been  described  elsewhere. 
In  simple  ulceration  tonics  and  lo  or  15  gr.  of  pepsin  should 
be  given.  The  ulcer  should  be  cleansed  each  day  with 
Dobell's  solution  or  peroxid,  and  an  application  made  of 
nitrate  of  silver  (60  gr.  to  i  ounce  of  water),  after  which 
the  floor  of  the  ulcer  should  be  dusted  either  with  orthoform 
or  a  mixture  of  iodoform,  tannic  acid,  bismuth,  and  mor- 
phin  (Formula  58),  Both  the  orthoform  and  the  above 
powder  are  analgesic  and  relieve  pain.  They  are  also  anti- 
septic and  adhere  to  the  ulcerated  surface  sometimes  for 
hours.  Of  the  two,  the  compound  iodoform  and  tannic 
acid  powder  gives  the  better  results. 

Syphilitic  phanmgitis  is  an  inflammation  of  the  pharynx 
due  to  the  presence  in  the  system  of  the  syphilitic  poison. 

The  prwiary  sore  is  not  infrequently  seen.  Mucous 
patches  are  by  no  means  rare,  while  gummata  or  their 
characterisric  cicatrices  are  very  often  met  with  in  the 
pharynx,  especially  in  dispensary  practice. 

Symptoms. — In  primary  syphilis,  examination  shows  a 
whitish  abrasion,  soon  followed  by  swelling  of  the  glands 
about  the  angle  of  the  jaw.  Secondary  lesions  may  present 
either  the  form  of  mucous  patches  or  erythema,  characterized 
by  a  diffuse  redness  of  the  entire  fauces  or,  more  commonly, 
in  the  milder  attacks,  by  a  broad  red  line  extending  upward 
upon  each  of  the  anterior  pillars,  and  ending  abruptly  and 
symmetrically  at  the  root  of  the  uvula.  Mucous  patches 
and  erythematous  patches  in  the  throat  are  almost  always 
symmetric  ;  that  is,  both  sides  of  the  throat  are  attacked 
in  corresponding  localities  by  similar  lesions,  while  tertiary 
lesions  do  not  as  frequently  present  this  symmetry.  Gum- 
mata  more  frequently  involve  the  tonsils  or  soft  palate 
than  other  parts  of  the  throat.  A  gumma  may  be  absorbed 
under  treatment  or,  breaking  down,  result  in  a  rapidly 
spreading  ulceration.  When  an  ulcerating  gumma  is  situated 
upon  the  posterior  wall  of  the  pharynx,  the  cervical 
vertebra;  or  even  the  cervical  cord  itself  may  finally  become 
involved,  and  a  fatal  issue  result.  In  such  cases  al.so  the 
utmost  care  is  required  to  prevent  union  of  the  .soft  palate 
and  uvula  to  the  pharyngeal  wall,  when  the  ulceration  has 
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also  involved  the  posterior  surface  of  the  palate.  Where 
union  has  actually  taken  place,  it  is  almost  impossible  at 
any  subsequent  period  to  permanently  restore  satisfactory 
communication  between  the  oropharynx  and  nasopharynx 
by  any  operation,  because  of  cicatricial  contraction  after  the 
operation. 

Treatment. — In  pharj-ngeat  syphilis,  as  in  syphilis  else- 
where, constitutional  treatment  is  of  primary  importance, 
and  the  same  remedies  may  be  employed  interiialiy  as 
already  recommended  in  the  treatment  of  nasal  syphilis 
(Formulas  73-75).  If  tlie  symptoms  are  urgent,  the 
hypodermic  method  of  administering  mercury  should  be 
employed,  as  it  gives  the  most  speedy  results.  Local  treat- 
ment consists  in  maintaining  perfect  cleanliness  of  the 
diseased  parts  and  stimulating  mucous  patches  and  ulcera- 
tions to  heal  by  daily  applications  of  the  acid  nitrate  of 
mercury,  diluted  with  5  parts  of  water,  and  the  application, 
by  means  of  the  powder-blower,  of  a  small  quantity  of 
Formula  58  or  59. 

TabercuIoBis. — The  presence  of  the  tubercle  bacilli  is 
sometimes  demonstrable  by  means  of  the  microscope  in  the 
secretions  of  a  mild  chronic  pharyngitis  of  nurses  and  at- 
tendants in  the  tuberculous  wards  of  ho.spitals.  Primary 
tuberculous  pharyngitis  with  marked  lesions  is  rare.  Second- 
ary tuberculous  pharyngitis  in  phthisic  patients  is  somewhat 
common,  and  is  usually  observed  as  ulcerations  resembling 
those  of  tertiary  syphilis. 

Infection  probably  reaches  the  pharynx  through  some 
localized  solution  of  continuity  from  the  secretion  of  the 
tuberculous  lungs.  Tubercles  form  in  the  submucosa  which 
finally  break  down  and  ulcerate. 

Treatment. — In  cases  where  there  are  no  marked  lung 
lesions  and  the  diagnosis  is  obscure,  nntisyphiiitic  remedies 
should  be  administered  until  the  surgeon  has  satisfied  him- 
self by  the  "  therapeutic  test "  that  the  disease  is  not  syphilis. 
The  hemoglobin -test  of  Justis  may  be  employed  to  assist 
in  the  diagnosis.  When  ulceration  has  occurred  the  ulcers 
should  be  cleansed  with  pcroxid  of  hydrogen,  cocainized, 
and  touched  with  lactic  acid  once  in  two  or  three  days. 
As   these  applications   are   somewhat   painful,   even   after 
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cocainization,  it  is  well  not  to  employ  a  stronger  solution 
than  25  per  cent,  until  the  amount  of  pain  and  reaction 
caused  by  the  application  has  been  ascertained,  after  wliich 
the  concentrated  syrupy  acid  may  be  employed  if  deemed 
advisable.  Rarely  is  it  necessary  to  employ  the  curet, 
and  the  prognosis  as  regards    healing  is  favorable. 

Lupns  TOlgaiia  is  a  forrn  of  inflammation  involving  the 
mucous  membrane  and  submucous  tissues  of  the  pharynx, 
generally  ending  in  ulceration  due  to  the  presence  of  the 
tubercle  bacilli. 

Etiology. — The  disease  is  said  to  be  more  common  on  the 
continent  of  Europe  than  in  America.  It  occurs  in  tuber- 
culous families  and  in  those  frequently  brought  into  contact 
with  tuberculous  patients. 

Symptoms. — The  general  condition  of  the  patient  may  be 
that  of  good  health.  The  disease  is  insidious  and  causes 
little  annoyance  until  the  ulcers  are  sufficiently  large  to 
interfere  with  the  functions  of  the  parts.  Early  in  the 
disease  soft  reddish  nodules  about  the  size  of  sago  grains 
appear  on  one  or  both  sides  of  the  pharynx.  These  finally 
break  down,  producing  ulcers  which  may  spread  to  the 
pillars  of  the  fauces,  the  palate,  or  the  larynx,  one  portion 
of  the  ulceration  healing  while  another  is  extending. 

Pathology. — Portions  of  the  diseased  tissue  cureted  away 
show,  under  the  microscope,  typic  tuberculous  giant  cells. 
However,  tubercle  bacilli  are  found  only  in  .smalt  num- 
bers and  with  difficulty. 

Diagnosis. — The  ulcerative  stage  may  be  mistaken  for 
herpes,  syphilis,  or  epithelioma.  The  short  duration  of 
herpes  and  the  more  rapid  progress  of  epithelioma  should 
serve  to  differentiate  the  disease  from  lupus.  In  suspected 
syphilis  the  "  therapeutic  test "  serves  to  clear  up  the 
diagnosis.  The  tuberculin -test  gives  a  positive  reaction, 
causing  local  hyperemia  and  some  rise  of  temperature, 
which  subsides  in  twenty-four  hours.  The  microscope 
shows  typic  tubercle  giant  cells. 

Treatment. — The  parts  should  be  thoroughly  cureted  and 
the  solid  stick  of  nitrate  of  silver  applied.  Cures  have  been 
reported  by  the  use  of  the  ,r-ray. 

aiandere,  farcy,  or  eqnima  ts  a  contagious,  specific  disease 
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with  both  local  and  constitutional  symptoms,  usually  con- 
tracted from  infected  horses.  It  is  due  to  the  presence  of 
the  bacillus  mallei. 

Symptoms  and  Course, — Pemphigus -like  vesicles  appear 
■t  the  point  of  infection,  usually  the  face.  The  vesicles 
ulcerate  and  the  parts  sometimes  become  gangrenous. 
Metastatic  abscesses  occur  on  the  face,  trunk,  and  extrem- 
ities. In  milder  cases  vesicles  and  abscesses  hea!  in  a  short 
time  and  the  patient  recovers.  In  severer  cases  there  is 
marked  prostration,  with  rapid  rise  in  temperature,  head- 
ache, pain  on  swallowing,  dryness  of  the  throat,  and  enlarge- 
ment of  the  submaxillary  and  cervical  glands.  Foul-smell- 
ing pus  flows  from  the  nose  and  pharynx  and  a  purulent 
bronchitis  is  usually  present.  The  more  severe  form  of  the 
disease  is  usually  fatal. 

Treatment. — Local  treatment  consists  in  cleansing  the 
nasal  and  pharyngeal  mucous  membranes  with  diluted 
peroxid  of  hydrogen  and  detergent  washes  and  then  spray- 
ing the  nose  and  pharynx  with  carbolated  albolene.  The 
systemic  treatment  should  be  supportive.  There  is  no 
known  specific  remedy  for  the  disease. 

Actinomycosis  is  a  parasitic,  infectious,  inoculable  disease, 
first  observed  in  cattle  and  later  in  man.  It  is  due  to  the 
presence  of  the  leptothrix  streptothrix  or  ray  fungus.  The 
most  frequent  and  curable  form  of  the  disease  is  when 
abscesses  form  about  the  jaws  or  fauces.  When  the  parasite 
has  found  a  nidus  in  the  lungs  or  digestive  tract  the  disease 
is  fetal. 

Etiology. — Actinomycosis  is  the  result  of  inoculation  with 
the  ray  fungus,  which  gains  entrance  to  the  mouth,  pharynx, 
or  nose  from  ingesta  or  in.spired  air.  The  disease  may 
originate  primarily  in  either  of  these  cavities  and,  more 
rarely,  in  the  larynx  or  ear. 

Pathology. — A  slow  swelhng  occurs,  usually  first  at  the 
angle  of  the  jaw,  which  renders  swallowing  difficult.  Upon 
inspection,  if  suppuration  has  not  already  occurred,  tiie  mass 
will  be  found  to  be  firm  to  the  touch  and  involve  one  or 
more  of  the  cervical  glands  or  the  tonsils.  At  the  seat  of 
infection  a  nodule  occurs  which  breaks  down  and  discharges 
pus  containing  typic  granular  masses,  which,  upon  com- 


rfatMe.|iiiMiiii  afcaoas 


the  ft-ilnawMiatij  b  tfe  facsl  Cxa  <^ 

BWTiac  Of  w^yaJjwgaypt^howMoelaowiMphyi 

AbwesMs  oocHEnsg 

nbcNua  be  opfmu.  evicted,  bmi  t  ji^  immI 

itickafiiitiace  td^tvr.     ItxSdof  . 

isftatedtoialAitthegrawtfcof  ifaengr       _ 

reports  hnmaiAc  resaltsfrDm  dw  iiymii—  Bto 

frain  1 5  to    30  "wnimg  of  a   I  per  cxxL  solution  cf  tiie^ 

iodid. 

Tiiliiifiiii|itiii1  shaecM  is  sn  abscc<5  of  tbc  posterior 
phaiyi^;e3l  wall  It  ina\-  be  Iniidcn  liKKv  and  behind 
the  soft  palate  and  require  the  ilnooscapc  10  ascertain  its 


;  it  may  be  sitiiated  opposte  the  biynx.  and  only  be 
seen  in  its  entiret>-  with  tbe  lar^-ngoscope.  or  it  m^-  be  situ- 
ated in  sucb  a  manner  as  to  be  hidden  b)- one  of  the  posterior 
pillars  of  the  phai>-nx.  Ho»-e\-er.  the  oiost  cootmon  seat 
cf  abscess  is  the  posterior  wall  of  the  pfaarynx  opposite  the 
oral  cavity  on  one  side  or  the  other  of  tbc  mcdiao  Hne. 

EHohgy. — Abscess  may  occur  as  tbc  result  of  phleg- 
monous inflammation  of  the  cellular  tissue  of  the  pharynx, 
scrofula  and  syphilis  being  predisposing  causes.  Traumatism 
and  necrosis  of  the  vertebrie  are  sometimes  causes  of  the 
affection. 

Symptoms. — There  is  usually  but  slight  sj-stemic  disturb- 
ance. Chilly  sensations  may  perhaps  be  complained  of, 
but  local  symptoms  are  usually  the  first  to  attract  attention. 
When  the  abscess  is  situated  high  up  upon  the  pharyngeal 
wall,  a  sensation  as  of  a  foreign  body  causes  almost  constant 
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hawking  and  spitting,  while  there  may  be  present  obstructed 
nasal  respiration  with  more  or  less  pain  and  tinnitus.  When 
the  abscess  is  opposite  the  larynx,  dyspnea  is  a  marked 
symptom,  appearinf,^  in  "  spasms  "  which  may  endanger  the 
patient's  life,  while  swallowing  of  liquids  or  solids  is  dan- 
gerous, owing  to  their  frequent  passage  into  the  larynx. 
In  the  case  of  an  eighteen -months '-old  child  seen  in  consul- 
tation by  the  writer,  the  mere  attempt  to  introduce  a  tongue- 
depressor  into  the  mouth  was  followed  by  collapse  and 
apparent  death.  The  child's  life  was  saved  only  by  a  rapid 
tracheotomy  with  the  only  available  instrument,  a  penknife. 
The  next  day  after  the  operation  the  cause  of  the  obstructed 
respiration  was  discovered  to  be  a  retropharyngeal  abscess 
situated  low  down  in  the  pharynx  opposite  the  larynx.  The 
abscess  was  opened  and  the  chiid  made  a  good  recovery. 

An  abscess  in  the  pharyngeal  wall  opposite  the  oral 
cavity  presents  none  of  these  symptoms    unless  very  large. 

Treatment. — Left  to  itself,  a  retropharyngeal  abscess  will 
discharge  either  into  the  throat  or  at  some  more  remote 
point,  but  as  soon  as  a  diagnosis  is  establiiihed  an  incision 
should  be  made  into  the  abscess  at  its  lowest  part,  and  the 
opening  maintained  patulous  by  the  daily  passage  of  a 
probe  as  long  as  necessary  to  bring  about  a  cure  of  the 
aiTection. 

fro^nosis  is  favorable  except  in  those  cases  where  the 
spinal  vertebrae  are  involved.  In  all  operations  upon  the 
posterior  wall  of  the  pharynx  it  should  be  borne  in  mind 
that  a  large  artery  is  occasionally  found  in  this  position, 
probably  the  vertebral,  which  sometimes  enters  its  osseo- 
fibrous  canal  as  high  up  as  the  fourth  or  even  second 
vertebra.  It  has  been  seen  to  leave  its  canal  at  the  third 
vertebra,  to  re-enter  it  at  the  atlas. 

Tmnors. — Any  of  the  varieties  of  tumor  found  in  other 
parts  of  the  body  may  occur  in  the  pharynx.  They  are 
most  frequently  located  in  the  lateral  walls  and  may  involve 
the  surrounding  structures.  In  the  following  order  of 
frequency  there  is  found  in  the  pharynx  gumma,  sarcoma, 
cardnoma,  lupus,  papilloma,  c^-st,  fibroma,  osteoma,  en- 
chondromn,  adenoma,  and  aneurism. 

Symptoms. — When  the  growth  is  large  it  may  become  an 
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obstruction  to  deglution  or  even  respiration.  In  carcinoma 
and  ulcerating  lupus  pain  is  also  present,  which  in  many 
instances  radiates  into  the  ear. 

Tyioimittt. — Except  in  the  case  of  gumma,  the  treat- 
ment of  which  has  been  already  described,  early  extirpation 
with  the  knife,  galvanocauterj-,  or  snare  should  be  practised. 

NEUROSES   OF    THE    PHARYNX 

The  more  conmioii  neuroses  of  the  pharynx  are  anes- 
thesia, hyperesthesia,  paresthesia,  neuralgia,  and  paralysis, 
either  uiulatcral  or  complete. 

AnesthesU,  as  encountered  in  the  office  of  the  rhinologist, 
is  most  often  the  result  of  hysteria.  The  pharyngeal  re- 
flexes are  abolished;  there  is  a  more  or  less  complete  loss 
of  pharj-ngeal  sensation  when  the  parts  are  touched  with  a 
cotton-tipped  probe.  The  condition  is  observed  in  cases  of 
progressive  bulbar  paralysis  and  in  the  general  paralysis  of 
the  insane. 

Treatment. — Treatment  depends  on  the  cause  of  the  con- 
dition. In  hysteria  it  may  be  advisable  to  use  the  strong 
galvanic  or  induced  current  with  strychnin  internally,  possi- 
bly in  increasing  doses. 

HTpereBthesia  is  generally  the  result  of  some  disease  of 
the  nose  and  nasopharynx  that  ha'^  rendered  the  secretions 
viscid  and  sticky,  so  that  frequent  hawking  is  necessary  to 
dislodge  them,  The  excessive  use  of  tobacco,  especially 
chewing -tobacco,  will  produce  the  same  condition.  In  some 
cases  of  hyperesthesia  of  the  pharyn.x  the  reflexes  are  in- 
creased to  such  an  extent  that  barely  touching  the  pharynx 
is  sufficient  to  produce  eme.sis.  There  is,  of  course,  hyper- 
esthesia of  the  pharynx  in  practically  every  case  of  acute 
pharyngitis. 

Treatment. — Cessation  of  the  excessive  use  of  tobacco  or 
cure  of  the  nasopharyngeal  catarrh  that  has  produced  the 
condition  is  ordinarily  sufficient  to  reduce  the  hyperesthesia 
to  normal  and  diminish  the  reflexes.  Temporary-  relief  is 
afforded  by  the  administration  of  sodium  bromid  in  doses 
of  10  or  15  gr.  three  times  a  day.  When  the  reflexes  are 
not  increased  to  an  extent  to  produce  vomiting  whenever 
the  pharynx  is  sprayed,  the  patient  should  spray  his  pharynx 
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three  or  four  times  a  day  with  an  atomizer  containing  a 
solution  of  sulphate  of  copper  (2  to  5  gr,  to  I  ounce  of 
water). 

Paresthesia  is  most  frequently  manifested  as  a  sensation 
as  of  a  small  foreign  body  in  the  pharynx.  This  sensation 
and  burning,  itching,  or  tickiing,  as  well  as  spasm  of  the 
pharyngeal  muscles,  the  welI-]<nown  "  globus  hysteri.-e," 
are  not  uncommon  in  hysteric  females.  }Iowever,  in  the 
larger  proportion  of  these  so-called  hysteric  cases  some 
lesion  will  be  found  to  account  for  the  symptoms  if  the 
phaiynx  be  carefully  inspected.  The  most  common  lesions 
are  inflamed  follicles  or  an  erosion  on  either  side  of  the 
pharynx,  posterior  to  the  posterior  pillar,  or  in  any  other 
position  where  two  folds  of  mucous  membrane  rub  together 
in  deglutition. 

Trfittmcnt. — The  symptoms  arc  usually  quickly  relieved 
by  10  or  15  gr.  of  bromid  of  sodium  after  meals  and  at 
bedtime.  After  relief  has  been  secured  by  the  use  of  the 
bromid,  a  general  tonic  treatment  should  be  prescribed  for 
building  up  the  nervous  system — rest,  iron,  quinin,  phos- 
phorus. Pil.  sumbul  comp.,  one  or  two  after  each  meal, 
frequently  yields  very  satisfactory  results.  When  inflamed 
follicles  or  any  erosion  is  found  in  a  position  where  it  is 
irritated  by  each  movement  of  the  pharyngeal  muscles,  it 
should  be  touched  every  day  or  two  with  a  60-gr.  solution 
of  nitrate  of  silver. 

Paralysis  of  the  Pharynx, — Etiology. — Paralysis  of  the 
pharynx  may  result  from  diphtheria  or  .syphilis,  or  be  the 
result  of  a  cerebral  affection  involving  the  nerves  that  supply 
the  phar>'ngeal  muscles.  Transient  paralysis  of  the  palate, 
cither  unilateral  or  bilateral,  is  common  as  the  result  of 
diphtheria ;  more  rarely  are  the  pharyngeal  muscles  also 
paralyzed  in  severe  cases. 

Pathology. — One  or  both  sides  of  the  pharynx  may  be 
involved,  and  one  or  all  three  of  the  pharyngeal  con- 
strictors be  paralyzed,  as  well  as  the  velum  palati ;  but 
paralysis  of  the  soft  palate,  either  unilateral  or  bilateral, 
occurs  independently  as  a  "  reflex  "  in  ethnioiditis. 

Sitnptoms. — Difficult  deglutition ;  liquids  being  more 
easily  swallowed  than  solids,  but  more  frequently  passing 
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into  the  larynx ;  or,  when  the  soft  palate  is  also  paralyzed, 
both  solids  and  fluids  may  be  forced  into  the  posterior  nares 
through  the  efforts  of  the  tongue  to  assist  deglutition. 

Treatment. — The  central  cause  of  the  affection  should 
be  carefully  sought  and  treated.  In  suitable  cases  strychnin, 
in  gradually  increasing  doses  until  the  limit  of  toleration 
has  been  reached,  will  do  good;  while  arsenic  and  tonics 
are  especially  valuable  where  the  paralysis  is  of  diphtheritic 
origin. 


Foreign  bodies  of  two  classes  are  found  in  the  pharynx  : 
First,  those  whose  bulk  does  not  allow  them  to  pass 
through  the  esophagus,  and  secondly,  sharp-pointed  objects, 
like  pins,  needles,  fish-bones,  etc.,  that  are  forced  into  the 
pharyngeal  walls  by  contraction  of  the  constrictor  muscles. 

Symptoms. — Large  objects  may  cause  death  by  holding 
down  the  epiglottis.  Sharp-pointed  objects  cause  a  prick- 
ing sensation,  sometimes  felt  at  two  places  in  the  pharynx, 
as  in  the  case  of  a  pin  or  needle.  Localized  spots  of  inflam- 
mation, when  situated  low  down  upon  the  pharyngeal  wall, 
give  rise  to  the  sensation  of  a  foreign  body,  and  this  fact, 
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as  well  as  the  imaginary  foreign  body  of  hysteric  women, 
should  be  remembered  after  an  unsuccessful  search  for  a 
foreign  substance  in  the  pharynx. 

Treatment, — It  is  not  always  possible  to  use  the  laryngo- 
scope to  advantage  when  the  foreign  body  is  situated  low 
down  in  the  pharynx,  and  in  such  cases  the  finger  should 
be  introduced  into  the  pharynx,  and  if  a  foreign  body  be 
felt  an  effort  should  be  made  to  scratch  it  loose  with  the 
finger-nail  and  withdraw  it.  When  the  offending  substance 
can  be  seen,  a  pair  of  forceps,  either  straight  or  curved 
(Fig.  120),  according  to  its  position,  should  be  used  to  with- 
draw it.  It  should  be  remembered  that  after  the  removal 
of  a  foreign  body  sometimes  a  sensation  as  of  its  presence 
remains  for  some  days. 


■     THE  TONSILS 

DISEASES  OF  THE  TONSILS 

Acute  toosUlitiB  is  an  inflammation  of  the  tonsils  and 
adjacfrit  structures.  There  are  two  common  varieties — the 
croupous  and  the  phlegmonous. 

The  si'innjfus  are  quinsy  ;  amygdalitis  ;  cynanchc  ton- 
sillaris; angina  tonsillaris  ;  angina  faucium  ;  follicular  ton- 
sillitis; croupous  tonsilhtis. 

litwlt>ff}\ — The  croupous  variety  of  the  disea.se  (Fig.  121) 
is  the  result  of  infection,  tlie  disease  being  infectious,  but 
probably  not  contagious.  The  phlegmonous  variety  (Fig. 
I2j)  is  api>arently  often  the  result  of  exposure  to  cold  and 
wel.  Recurrent  attacks  of  jxiritonsil litis  are  often  the  result 
of  cliroiiic  inflammation  of  the  tonsils,  with  or  without 
hypertrophy.  The  cheesy  secretion  that  is  retained  within 
the  crypts  (Fig.  122)  becomes  from  time  to  time  a  source 
of  infection  and  inoculates  either  the  tonsillar  structure 
itself  or.  more  frequently,  the  surrounding  cellular  tissue. 
Deposits  of  fetid  material  between  the  tonsil  and  the  anterior 
pillar,  when  the  tonsil  is  partially  adherent  to  it,  also  are 
capable  of  inoculating  the  adjacent  cellular  tissue  and 
causing  recurrent  attacks  of  peritonsillar  abscess.  For 
these  reasons  excision  of  hypertrophied  tonsils  is  not  always 
followed  by  a  cessation  of  recurrent  attacks  of  quinsy,  unless, 
after  the  excision,  care  is  taken  to  destroy  with  the  galvano- 
cautery-knife  all  crypts  that  may  remain  in  the  .stump  of 
the  tonsil  and  dissect  the  latter  loose  from  the  faucial 
pillars,  should  it  be  adherent,  in  order  to  destroy  all  recep- 
tacles capable  of  retaining  putrid  secretions. 

However,  recurrent  quinsy  occurs  in  individuals  who  be- 
tween the  attacks  have  apparently  normal  tonsils.  In  such 
cases  the  rheumatic  and  gouty  diathesis  also  plays  its  part 
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rin  the  production  of  an  attack  of  acute  tonsillitis.  Phleg- 
monous tonsillitis  is  a  disease  of  adolescence  and  early  adult 
life,  and  does  not  so  frequently  attack  individuals  who  are 
over  thirty-five  years  of  age. 

Pathology. — The  inflammation  may  be  only  superficial 
(erythematous  tonsilhtis)  or  may  involve  the  parenchyma 
L  of  the  gland  (parenchymatous  tonsillitis).  When  the  inflam- 
I  mation  is  deep  seated,  an  abscess  may  occur  either  in  the 
I  tonsil  or  more  frequently  in  the  cellular  tissue  about  the 
I  tonsil,  but  the  brunt  of  the  inflammation  is  frequently  borne 
I  by  the  crypts  of  the  tonsils,  which  pour  out  an  abundant 
I     fibrinous  secretion,  which,  adhering  to  the  surface  of  the 


cbronic  h>penrDphic; 


tonsil,  presents  somewhat  the  appearance  of  a  diphtheritic 
membrane  {croupous  tonsillitis). 

Diagnosis. — By  croupous  tonsillitis  is  meant  an  inflamma- 
tion of  the  tonsil,  originating  in  the  crypts  and  accompanied 
by  the  formation  of  a  pse u dome mb ran e  which,  at  first  con- 
fined to  the  neighborhood  of  the  crypts,  ofl:en  finally  extends 
over  the  entire  tonsil  or  tonsils,  if  both  be  involved.  In 
typic  cases  occurring  in  (i(^«//j  there  is  usually  no  difficulty 
in  distinguishing  by  the  unaided  eye  the  difference  between 
such  a  membrane  and  the  more  yellowish,  thicker,  and  some- 
times seminecrotic  membrane  of  diphtheria.  The  croupous 
membrane  is  thin,  white,  perhaps  opalescent,  and  can  some- 
what readily  be  wiped  away,  a  small  piece  at  a  time,  by 
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means  of  a  cotton-tipped  probe.      Ordinarily  it  does  not 
extend  beyond  the  tonsils. 

In  some  instances,  however,  in  the  case  of  young  children, 
diagnosis  by  the  unaided  eye  between  the  two  affections  is 
by  no  means  easy.  The  struggles  of  the  child  allow  only 
a  momentary  glance  at  the  parts  and  for  the  same  reason 
some  bleeding  may  occur  in  the  effort  to  remove  a  part  of 
the  membrane.  Occasionally  in  such  cases  a  thin  opalescent 
patch  occurs  upon  the  anterior  pillars  or  elsewhere  in  the 
neighborhood  of  the  tonsil,  whose  appearance  is  very 
deceptive. 

Ordinarily  the  temperature  is  higher  in  croupous  or  follic- 
ular tonsillitis  than  in  diphtheria,  but  some  cases,  after  a  tem- 
perature of  103°  F.  or  thereabouts  for  the  first  twenty-four 
hours,  assume  the  characteristic  lower  temperature  of  mild 
diphtheria.  In  rare  instances  albuminuria  occurs  during 
an  attack  of  croupous  tonsillitis  in  children,  and  several 
competent  observers  have  reported  cases  of  croupous 
tonsillitis  followed  by  paralysis  of  the  soft  palate. 

Rare  in  the  adult,  at  least  a  croupy  cough  is  to  be  ex- 
pected in  young  children  with  follicular  tonsillitis,  and 
sufficient  laryngeal  stenosis  to  require  intubation  is  not 
impossible. 

The  disease  is  undoubtedly  infectious,  but  some  doubt 
exists  as  to  its  being  contagious.  Under  the  microscope 
several  varieties  of  bacteria  are  often  found  in  the  pseudo- 
membrane,  the  most  constant  being  the  streptococcus.  As 
the  streptococcus  and  other  varieties  of  bacteria  sometimes 
exist  in  the  superficial  layer  of  diphtheritic  membranes  and 
mask  the  presence  of  the  Klebs-Loflfler  bacillus,  which  is 
present  in  the  deeper  parts  of  the  pseudomembrane,  even 
culture-tests  are  not  always  reliable  as  a  means  of  diagnosis. 

Symptoms, — Both  in  croupous  and  phlegmonous  tonsillitis 
dryness  and  stiffness  in  the  throat  is  first  noticed,  soon 
followed  by  dysphagia.  There  is  a  chill  or  chilly  sensa- 
tions, and  pain  in  the  legs  and  back,  headache,  and  fever. 
As  the  disease  progresses  the  sufferings  of  the  patient  be- 
come severe.  The  dryness  of  the  throat  causes  frequent 
attempts  at  swallowing  saliva,  which  are  exceeding  painful. 
The  mouth  can  be  opened  only  with  pain  and  difficulty  and 
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speech  becomes  almost  unintelligible.  The  tongue  is 
heavily  coated  and  the  breath  intolerably  fetid.  The  hear- 
ing is  frequently  blunted  from  extension  of  the  disease  to 
the  Eustachian  tubes,  and  abscess  of  the  ear  sometimes 
results,  while  nasal  breathing  is  usually  entirely  abolished. 

I  The  fever,  pain,  and  difficulty  of  swallowing  become  greater 
and  greater  if  an  abscess  is  forming,  and  the  relief  is  pro- 
portionately great  after  it  has  opened.  As  the  patient  ex- 
pectorates the  pus  he  feels  almost  well,  so  great  is  the  sense 
of  relief,  the  fever  and  pain  subsiding  together, 
Trealmcnt. — A  thorough  application  of  a  solution  of 
nitrate  of  silver,  of  the  strength  of  i  or  2  drams  to  i  fluid- 
ounce  of  water,  frequently  aborts  the  attack  if  applied  early 
and  the  inflammation  is  superficial.  The  silver  solution 
shovild  be  freely  painted  upon  the  tonsils  and  adjacent  in- 
flamed mucous  membrane  by  means  of  a  swab  of  cotton. 
The  relief  experienced  by  the  patient  as  the  result  of  the 
application  is  almost  instantaneous,  and  the  application 
should  be  repeated  once  or  twice  a  day  until  all  inflamma- 
tory symptoms  have  subsided.  The  nares  and  pharynx 
should  be  washed  by  means  of  a  spray  from  an  atomizer 
containing  a  detergent  solution  (Formulas  i  to  lo)  before 
making  these  applications,  and  Formula  132  or  140  may  be 
prescribed  for  the  patient's  use  in  the  intervals  between  the 
applications.  It  is  best  also  to  open  the  patient's  bowels 
thoroughly  at  the  commencement  of  an  attack  by  means  of 
a  saline  cathartic.  When  these  measures  do  not  succeed  in 
aborting  the  attack,  but  the  fever  and  suffering  of  the  patient 
are  constantly  increasing,  aconite  in  drop  doses  of  the  tinc- 
ture every  hour  or  two  will  give  most  excellent  results. 
When  pus  has  formed  the  abscess  should  be  opened. 

The  surgeon  should  carefully  search  for  fluctuation  by 
means  of  his  forefinger  introduced  into  the  patient's  mouth. 
As  the  abscess  is  almost  always  peritonsillar,  a  fluctuating 
area  rs  most  commonly  felt  through  the  anterior  pillar  above 
the  tonsil.  Into  this  place,  the  so-called  point  of  election 
(Fig.  123),  a  small  bistoury  should  be  carefully  thrust  with 
the  blade  vertical,  in  order  to  avoid  as  far  as  possible  cutting 
any  large  vessel  that  may  occupy  an  anomalous  position  in 
tlus  region.     If  a  sudden  cessation  of  resistance  indicates 
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tliat  an  abscess-cavity  has  been  penetrated,  the  blades  of  a 
pair  of  angular  scissors  or  forceps  should  be  introduced 
and  the  puncture  stretched  open  until  the  pus  has  escaped. 
If  necessary  the  opening  may  be  enlarged  by  cutting  down- 
ward with  a  probe-pointed  knife.  The  cavity  may  then  be 
washed  out  with  sterile  water.  The  escape  of  pus  is  fol- 
lowed by  immediate  and  great 
relief  and  all  symptoms  usually 
quickly  subside.  Even  when  no 
pus  escapes  from  the  incision,  the 
bleeding  affords  a  certain  amount 
of  relief  and  may  bring  about  reso- 
lution of  the  inflammation.  The 
I  sur[Teon,  therefore,  should  not 
hesitate  to  puncture  a  hardened 
but  not  fluctuating  mass  at  the 
so-called  point  of  election,  as  the 
procedure  is  usually  followed  by 
satisfactory  results  in  cases  where 
no  pus  is  encountered. 
The  biw;k  line  re|H^Kn»  ii>e  so-  Occasionally  when  the  tonsils 
f^'l''iS"iliri'iw!ltoi'™.''  '""^'"'"  are  adherent  to  the  anterior  or 
posterior  pillars  of  the  fauces  an 
abscess  will  form  between  the  tonsil  and  the  pillar.  Under 
such  circumstances  if  a  suspicious  hardness  is  felt,  either  in 
front  of  or  behind  the  tonsil,  it  should  be  separated  from 
tile  pillar  by  means  of  a  curved  knife  (Fig.  126).  The 
procedure  is  sometimes  followed  by  an  escape  of  pus. 

In  the  case  of  adults  the  writer  has  in  many  instances 
aborted  follicular  ton.sillitis  by  the  following  method:  Each 
affected  crypt  was  in  turn  washed  out  with  peroxid  of 
hydrogen,  by  means  of  a  Blake's  middle-ear  cannula 
screwed  on  to  a  hypodermic  syringe.  The  curved  tip  of 
the  cannula  employed  is  about  \  inch  in  length  and 
capable  of  reaching  to  the  bottom  of  the  follicle.  Only  a 
drop  or  two  of  the  peroxid  is  injected  at  one  time,  but  the 
process  is  repeated  until  all  of  the  exudate  has  disappeared. 
A  fine  Allen's  probe  with  a  few  fibers  of  cotton  wrapped 
about  its  end  is  then  bent  to  an  appropriate  angle,  and,  after 
being  dipped  into   a  solution  of  nitrate  of  silver  (l  dram 
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■    to  I  ounce),  is  carried  to  the  bottom  of  a  follicle  and  the 
I    process    repeated   until    each    of  the    affected  crypts    have 

Is 


received  the  silver  solution.  The  surface  of  the  tonsil  i 
painted  with  the  same  solution.  The  treatment  is 
followed  immediately  by  a  sense  of  relief  and  comfort,  and 
the  difficulty  in  swallowing  is  in  a  great  measure  alleviated. 
The  process  maybe  repeated  two  or  three  times  a  day, and 
in  successful  cases  brings  about  a  cure  at  the  end  of  the 
second  or  third  day. 

In  cases  of  children  or  in  adults,  when  as  the  result  of 
timidity  or  excessive  irritability  of  the  fauces,  this  method 
is  not  applicable,  spraying  the  parts  with  peroxid  of  hydro- 
gen and  the  application  of  a  6o-gr.  solution  of  nitrate  of 


silver  suffices  for  the  local  treatment.  A  6o-gr.  solution  of 
silver  carefully  applied  to  the  tonsils  occasions  little  or  no 
discomfort  in  health,  and  when  the  mucous  membrane  of 
this  region  is  inflamed  tlie  solution  acts  as  a  sedative  and 
,  its  application  is  followed  by  a  sense  of  relief  and  comfort. 
This,  however,  is  by  no  means  true  of  the  mucous  mem- 
brane covering  the  posterior  wall  of  the  pharynx,  and  care 
should  be  exercised  not  to  irritate  it  by  the  application  of 
the  silver  solution, 

Chjooic  Inflamniatioii  of  tbe  Tonsils  Without  Hypertrophy. 
— The  condition  is  characterized  by  a  feeling  of  fulness 
and  discomfort  in  the  region  of  the  tonsils.  Upon  inspec- 
tion, the  tonsils,  although  not  hypertrophied.  are  redder 
than   normal,  and  many  of  the  crypts  are  filled  with  a 
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i  generally  tender  lo  ihe  touch. 

— ^Ifcfr  uuuw  <xudaie    shoold   be  carefully 
d  frsm  xbc  *Ji\f^.  and  a  totiiraied  ?>o]iition  of  iodin 
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s  of  iadm  in  tliR  aagnier  to  3fae  inienor  of  the 
ciy^tts  not  prove  successful,  a  fine 
gJumwaatteait'-knife  should  be  tn- 
scAed  «Uc  cold  into  surb  of  tbe 
tsjpbi  as  least  treatment,  and  while 
u  sitm  snBdcutly  heated  to  destroy 
the  secrebsg  foirfaces:  and  bum 
thnm^  she  tissues  to  the  surface, 
9  W  In  cases  vhae  the  ^^"V^  ^re  very 

M  I  deep,  cattii!^  tfamogh  to  the  sur- 

j]  I  &OC  of  the  iKttd  is   a  somewhat 

II  I  pairrfol  proocdnc,  and  Abraham's 
knoe  (Fig.  126)  hatd  better  be  used 
for   the   purpose,  after  which    the 

I  wound  sboukl  be  seared  nith  the 

1  galv-anocaoten-  to  pre\-ent  its   re- 

1  uniting  dorim;  the  healing  process. 

/[\  Abtaham's  kiiife  is  also  convenient 

i'  1  for  (fissccting  loose  the  tonsil  when 

adherent  to  tbe  faudal  pillars. 

_^ ^    __         The  chees>-  secrrfions  can  readily 

(k^*  iMiai  ■«.  be  removed  by  directing  against  the 

mouth  of  the  CT^-pt  a  current  of  air 
from  an  air-compressor  by  means  of  the  smallest-sized 
Eustachian  catheter  fitted  upon  the  automatic  cut-off  (Fig. 
42).  Under  such  circumstances  the  little  masses  are  blown 
out  of  the  crypts  with  considerable  force,  and  sometiaies 
strike  the  opposite  side  of  the  pharvTix. 

Cyrt  of  tbe  TmisiL — Occasionally  the  tonsil  becomes  t'nt 
seat  of  cj'stic  disease.  Usually  the  cj-st  is  small  in  ^ze, 
but  sometimes  it  maj-  be  of  sufficient  capadlj-  to  contain  \ 
dram  of  milky  fluid  or  the  contents  of  the  cyst  may  be  of 
cheesy  consistency. 
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Treatment. — The  anterior  wall   of  the  cyst   should   be 
excised  and  its  interior  painted  with  saturated  tincture  of 

Chionic  Inflammation  of  the  Tonsils  With  Hypertrophy. — 
There  are  three  varieties  of  chronic  hypertropliy  of  the 
tonsils  met  with  in  practice  :  First,  the  ordinary  soft  hyper- 
trophy of  the  tonsils  found  in  children  and  young  adults. 
Second,  the  so-called  ragged  tonsil,  the  result  of  frequent 
abscesses,  which  have  caused  the  sloughing  away  of  a 
portion  of  the  glandular  mass ;  and,  third,  the  scirrhous  or 
hard  tonsil,  which  is  characterized  by  an  enormous  increase 
of  the  connective  tissue  of  the  gland  and  a  canaliculariza- 
)  tion  of  its  blood-vessels. 


Symptoms. — There  is  generally  more  or  less  obstruction 
to  breathing  :  the  patient  snoring  during  sleep.  The  artic- 
ulation is  what  is  termed  thick  and  there  may  be  some 
difficulty  in  swallowing,  especially  in  the  cases  of  young 
children.  The  crypts  of  the  tonsil  may  become  filled  with 
cheesy  masses,  which,  undergoing  putrefaction,  imparts  to 
the  breath  an  offensive  odor.  Hypertrophied  tonsils  also 
sometimes  interfere  with  the  proper  performance  of  the 
functions  of  the  Eustachian  tubes  and  thus  are  the  cause 
of  aural  catarrh  and  deafness. 

Treatment. — Removal  of  the  major  portion  of  the  hyper- 
trophied gland,  either  with  the  tonsillotome  or  snare  or  by 
I  means  of  the  galvanocautery.     Occasionally  the  operation 
\  with  the  tonsillotome  is  followed  by  dangerous  hemorrhage. 
Under  such  circumstances  Goodwillie's   tonsil-compressor 
I  (Fig.   127)  will  be  found  convenient  for   temporarily  con- 
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trolling  the  hemorrhage  until,  if  necessary,  more  effective 
measures  can  be  carried  out.  Care  should  be  taken  not  to 
wound  the  anterior  pillar  of  the  fauces,  as  it  contains  a 
small  artery  which  when  wounded  gives  rise  to  troublesome 
bleeding.  Therefore,  when  the  anterior 
pillar  is  adherent  to  the  tonsil  it  should 
be  carefully  separated  from  it  by  means 
of  a  probe  and  Abraham's  knife.  When 
from  any  cause  it  is  undesirable  to  use 
the  tonsillotome,  the  wire  snare  of  Peters 
can  sometimes  be  used  to  advantage. 
Scirrhous  tonsils  should  not  be  removed 
with  the  tonsillotome,  as,  owing  to  the 
canalicularization  of  the  blood-vessels,  a 
wounded  artery  cannot  contract,  and  the 
hemorrhage  is  usually  long  continued  and . 
may  be  profuse  and  alarming.  Hence, 
hard  tonsils  are  most  safely  removed  by 
means  of  the  Peters  snare  or  the  galvano- 
cautery  snare.  The  hot  wire  severs  the 
tonsil  almo-st  as  quickly  as  the  tonsil- 
lotome, but  leaves  a  burned  surface  that 
is  painful  and  somewhat  slow  to  heal. 

Should  an  artery  be  observed  to  spurt 
after  an  operation  upon  the  tonsils,  the 
bleeding  spot  should  be  pierced  with  a 
tenaculum,  by  twisting  which  a  sufficient 
amount  of  torsion  can  usually  be  made 
upon  the  tissues  to  stop  the  hemorrhage, 
or  the  artery  can  usually  be  seized  by 
long-bladed  hemostatic  forceps  and  the 
bleeding  stopped  by  compression  or  tor- 
sion. 

'"'"io'iTsili^iuITc"''' '  ^"  cases  of  long- con  tinned  oozing  of 

blood  from  the  cut  surface  of  the  tonsil, 
Formula-22  may  frequently  be  used  with  success  to  con- 
trol it,  or  the  solid  stick  of  nitrate  of  silver  may  be  rubbed 
over  the  bleeding  .surface. 

The  operation  for  removing  the  tonsils  with  the  tonsillotome 
is  performed  as  follows  :   The  patient,  if  a  child,  should  be 
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seated  in  the  lap  of  an  assistant,  who  holds  the  child's  legs 
between  his  own  to  prevent  struggling.  The  assistant  then 
passes  his  arms  under  the  child's  arms  and  grasps  the 
child's  forehead  with  his  two  haTids  in  such  a  manner  as  to 
control  the  movements  of  the  child's  head.  When  the 
assistant  elevates  his  elbows  the  child's  arms  are  extended 
in  such  a  manner  as  to  prevent  the  child  reaching  his  face 
with  his  hands  and  interfering  with  the  operation. 

The  tonsillotome  is  introduced  into  the  child's  mouth  fiat- 
wise,  Hke  a  tongue-depre.ssor,  and  serves  to  hold  down  the 
root  of  the  tongue  and  afford  a  good  view  of  the  lower 
border  of  the  ton.sil.  The  ring  of  the  tonsillotome  is  now 
passed  around  the  tonsil  from  below  in  order  to  be  sure 
that  the  lower  border  of  the  tonsil  is  encircled  by  the  ring, 
which  is  pressed  firmly  against  the  wall  of  the  pharynx. 
The  blades  of  the  instrument  are  now  closed  and  tonsillo- 
tome and  tonsil  removed  together  from  the  mouth.  If  the 
operator  is  provided  with  two  tonsillotomcs  it  is  generally 
feasible  to  remove  the  second  tonsil  before  releasing  the 
child,  unless  bleeding  is  excessive  to  a  degree  to  interfere 
with  a  view  of  the  fauces. 

The  operator  should  be  provided  with  a  set  of  at  least 
three  tonsillotomcs,  in  order  that  he  may  select  one  with  a 
ring  of  just  sufficient  size  to  snugly  fit  around  the  tonsil  to 
be  removed.  After  encircling  the  tonsil  the  instrument 
should  be  closed  somewhat  deliberately,  and  the  operator 
should  be  careful  to  make  no  effort  to  remove  the  tonsillo- 
tome from  the  mouth  until  the  ton.sil  has  been  completely 
severed.  It  should  be  bonie  in  mind  that  the  tonsils  are 
not  very  sensitive.  Indeed,  they  can  be  touched  with  the 
red-hot  cauterj'-knife  without  cau.sing  much  pain.  The 
operation,  therefore,  is  not  especially  painful,  and  probably 
causes  less  discomfort  to  the  patient  than  the  administration 
ofetlier,  which,  of  course,  if  used  adds  an  increased  risk  to 
the  operation.  However,  there  is  no  great  objection  to 
administering  ether  for  tonsillotomy.  Under  such  'circum- 
stances the  tonsils  are  removed  with  the  child'.s  head  turned 
to  one  aide  and  hanging  over  the  end  of  the  table,  to 
prevent  as  far  as  possible  the  flow  of  blood  into  the 
larynx. 


rmed  in     I 
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The  operation   with  the  galvanocautcry  is  performed 
the   following  manner;    A  small   galvanocautery-knife  is 
introduced  (cold)  into  one  of  the  crypts  of  the  tonsils  and, 
being  heated  while  in  situ,  is  made  to 
burn  its  way  out.     Two  or  three  such 
burns  may  be  made  at  a  sitting  upon 
a  tonsil,  and  will  be  followed   by  con- 
siderable shrinking  of  the  hypcrtrophied 
gland.     But  one  of  the  tonsils  should 
be   operated   upon   with   the   galvano- 
cautery  at  any  one  time,  and  from  five 
to  fifteen  such  operations  are  required 
to  reduce  the  gland  to  satisfactory  di- 
-I..  I.'  '•••'■—      itiensions. 
pun^Hts,  When    it    is    necessary    to    operate 

under  ether,  the  tonsils  can  sometimes 
be  removed  with  less  hemorrhage  by  means  of  a  snare 
than  by  the  tonsillotome.  For  this  purpose  Peters'  ton- 
sil snare  is  the  most  useful  instrument;  as  by  means 
of  the  powerful  leverage  afforded  by  this  instrument  the 
wire  severs  the  tonsil  almost  as  rapidly  as  the  knife  of  a 


tonsillotome.  The  wire  loop  is  made  to  encircle  the  tonsil,  1 
which  is  then  drawn  out  of  the  space  between  the  pillars  by  j 
means  of  Kirkpatrick's  tonsil  tenaculum  forceps,  The  i 
■ire  loop  is  pressed  firmly  against  the  pliaryngeal  wall  as     1 


J 
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the  tonsil  is  pulled  out  through  it  by  the  forceps,  and  finallj' 
encircles  the  ba^e  of  the  tonsil  so  that  as  the  loop  is  tight- 
ened the  tonsil  is  completely  enucleated  from  its  bed. 
Hemorrhage  is  controlled  by  packing  a  strip  of  iodoform 
gauze  into  the  space'  between  the  anterior  and  posterior 
pillars  from  which  the  tonsil  was  removed. 

Sometimes  in  the  case  of  bleeders  and  others  it  is  desir- 
'  able  to  remove  the  tonsil  piecemeal.     For  this  purpose  one 
of  the  so-called  tonsil  punches  (Fig.  129)  may  be  used. 


HTpertrophy  of  the  Lingual  Tonsil. — Occasionally  the  mass 
of  adenoid  tissue  at  the  base  of  the  tongue  becomes  suffi- 
dently  hypertrophied  (Fig.  130)  to  cause  a  reflex  cough. 
Under  such  circumstances  the  redundant  tissue  may  be  cut 
away  by  means  of  Kirkpatrick's  scissors  (Fig.  131)-  The 
serrated  edges  of  the  instrument  do  not  allow  the  flabby 
tissues  to  slip,  while  the  curve  of  the  blades  i.s  such  as  to 
fit  the  base  of  the  tongue. 


DISEASES  OF  THE  UVULA 

InflMnmatioii  of  the  uvula  may  occur  primarily  or  as  the 
result  of  extension    of   inflammation    from   the  tonsils   or 
palate.     Occasionally  it  becomes  edematous.     The  disten- 
tion may  be  so  great  as  to  produce  dyspnea.     The  treat- 
16 


226    DJSS^S£S  OF  THE   XOSE,    TBMOAT.  ASD   EAB 

(BCDt  consisis  in  cocaiaiiii^  the  nvnla,  sciziBg  k  «^h  a  pair 
of  nioase-tootfa  foccc|£,  and  frcdy  mcishtg  the  mucous 
mcmfaranc  in  a  nnnbcr  of  places  in  order  to  aUow  the  Quid 
to  esc^K.  TIk  ^obc  ul^ect  may  be  accompUsbed  some- 
tines  mofc  otwvuiitJtthr  by  sn^ipii^  off  the  mucous  mem- 
bcane  at  tbe  tip  of  the  uvula. 

I^emdamumkrmMmts  UrmBtii. — Tbe  extension  of  a  [>seudo- 
iBcmbcanc  from  tbe  tonsils  to  tbe  in-ula  b  somewhat 
chaiactenstic  of  dqihtberia.  How-ex^er,  this  occurs  in  other 
(bnns  of  pseadamembcaiious  phaiyogids. 

Treatment  tf  Ii^iammatiam  ^  Ae  I  TtUa. — ^As  inflamma- 
tion of  the  uTiila  generalh-  is  only  part  of  an  inflammation 
involving  tbe  rest  of  tbe  buces.  it  is  best  to  b^in  treatment 
by  spraying  tbe  &uces«itfa  a  l  :  looo  solution  of  adrenalin  ; 
tbe  uvula  should  then  be  painted  with  a  lO  per  cent,  solu- 
tion of  nitrate  of  siIxtt.  This  should  be  done  in  tbe 
ph>-scian*s  office  once  or  twice  a  day,  the  patient  in  tbe 
intervals  cither  sprajing  his  buces  e\er^-  two  or  three  hours 
with  a  I  :  io,ocx>  solution  of  adienalm  or  a  3  per  cenL 
solution  of  alumnol. 

tlkeiatioii  of  tke  Unilak. — The  u\-ula  sometinKS  becomes 
ulcerated  as  the  result  of  traumatism  and  infection.  S^'pb- 
ilis,  lupus,  or  tuberculosis  may  be  primarily  located  in  the 
uv-ula.  The  uvula  is  sometimes  de^o\-ed  bj-  an  ulcerating 
gumma.  Occasionally  these  cases  are  first  seen  by  the 
larjngologist  when  the  ulcer  has  made  considerable  prog- 
ress and  the  uvula  hangs,  as  it  were,  by  a  string  of  mucous 
membrane.  Under  these  circumstances  the  uvula  some- 
times can  be  saved  by  the  daily  subcutaneous  injection  of 
bichlond  of  mercury  (Formula  76),  which,  although  painful, 
probably  yields  quicker  results  than  other  methods  of  treat- 
ment. Where  an  increasing  gumma  involves  the  posterior 
wall  of  the  phai^-n.x  as  well  as  the  uvula  and  soft  palate, 
there  is  great  danger  of  cicatricial  adhesions  occurring  that 
may  entirely  shut  off  communication  between  the  posteritMr 
naris  and  orophar>nx. 

DefoimitieB  of  the  Uviila. — Bifid  Utti/n. — The  uvula  when 
present  is  always  bifid  in  cleft  palate  as  the  result  of  the 
same  cause  that  produces  the  palate  defonnitj-.  Hence, 
ordinary  bifid  uvula  might  be  considered  as  an  incomplete 
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cleft  palate.  The  deformity  varies  from  a  little  dent  at  the 
free  extremity  of  the  uvula,  which  is  usually  club  shaped, 
to  a  complete  division  separating  the  uvula  into  two 
lateral   halves. 

Trcatmenl. — Bifid  uvula,  when  it  causes  no  symptom.';, 
is  best  let  alone.  However,  the  parts  may  be  freshened  by 
means  of  a  V-shaped  incision  and  sewed  together.  If  the 
uvula  is  thoroughly  cocainized  and  then  sprayed  with 
adrenalin  the  operation  is  both  painless  and  bloodless.  For 
anesthetizing  the  uvula  simply  painting  the  parts  with  a  10 
per  cent,  solution  of  cocain  is  not  sufficient.  The  operator 
should  be  provided  with  a  small  cup  at  the  end  of  a  long 
handle.  This  is  partly  filled  with  a  4  per  cent,  solution  of 
cocain  and  held  under  the  palate  in  such  a  manner  that  the 
uvula  soaks  in  the  cocain  solution  for  a  few  moments  before 
the  operation. 

Elongation  of  the  Uvula. — The  whole  mass  of  the  uvula 
may  be  hypertrophied.  More  frequently,  however,  merely 
the  mucous  membrane  is  relaxed  and  hangs  as  a  conic  tip 
below  the  uvula  proper.  In  rare  cases  a  warty  growth  is 
attached  to  the  end  of  the  elongated  uvula. 

Etiology. — It  is  generally  the  result  of  chronic  pharyn- 
gitis, the  constant  hawking  to  dislodge  masses  of  mucus 
from  the  pharynx  having  a  tendency  to  cause  the  affection. 
Paralysis  of  the  palate  is  a  reflex  sometimes  observed  in 
ethmoiditis,  and  in  such  cases  paralysis  of  the  azygos 
uvulx  muscles  and  consequent  elongation  of  the  uvula  are 
concomitant  with  the  affection. 

Symptoms. — Patients  complain  of  "a  tickling  in  their 
throats."  The  elongated  uvula  hanging  in  contact  with  the 
base  of  the  tongue  causes  an  almost  constant  short  cough 
as  an  effort  to  dislodge  a  supposed  foreign  sub.stance. 
These  efforts  are  sometimes  persisted  in  until  nausea  and 
vomiting  result.  Snoring  is  usually  marked  and  the  sleep 
is  disturbed  by  dreams. 

Treatiiiitit. — The  redundant  portion  of  the  uvula  should 
be  amputated.  This  is  ordinarily  only  relaxed  and  re- 
dundant mucous  membrane  at  the  tip  of  the  uvula.  It  is 
rarely  or  never  nece.ssary  to  remove  any  of  the  muscular 
structure  of  the  organ,  and  amputation   of  the  entire  uvula 
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close  up  to  the  soft  palate  is  done  only  for  the  removal  of 
malignant  disease  or  as  the  result  of  the  ignorance  or  awk- 
wardness of  the  operator.  The  operation  is  perhaps  best 
done  in  the  following  manner  :  The  uvula  is  grasped  at  a 
point  just  below  where  it  is  decided  to  amputate  with  a 
pair  of  long  hemostats,  which  are  then  clamped.  The 
position  of  the  hemostat  marks  the  spot  on  the  uvula  where 
it  has  been  decided  to  amputate  ;  so  thatthere  is  no  (ganger 
of  cutting  off  too  much  or  too  little.  The  uvula  is  stretched 
well  forward  and  cut  off  close  to  the  forceps  by  a  single 
cut  of  a  pair  of  somewhat  heavy  scissors,  curved  upon  the 
flat,  and  held  with  their  concavity  upward  in  such  a  manner 
that  the  uvula  is  cut  somewhat  obliquely  upward ;  and  the 
wound,  being  upon  the  posterior  surface,  is  protected  from 
contact  with  food  during  the  healing  process.  Generally 
there  is  but  little  inflammatory  reaction  and  the  wound 
heals  promptly,  but  occasionally  a  mild  acute  pharyngitis 
occurs  as  the  result  of  the  operation  when  the  uvula  is 
thick  and  fleshy. 


ANATOMY  OF  THE  LARYNX 


The  larynx  is  an  expansion  of  the  upper  portion  of  the 
trachea,  so  that  there  is  formed  a  musculo-cartilaginous- 
membranous  box  constituting  the  essential  orgai>  of  voice. 
It  lies  in  front  of  the  pharynx,  of  which  it,  with  the  base  of 
the  tongue,  forms  the  lower  anterior  wall.  Its  superior 
aperture  slopes  downward  and  backward  toward  the  pharynx 
and  is  partly  closed  from  before  backward  during  degluti- 
tion by  a  leaf-shaped  lid,  the  epiglottis.  The  larynx  is 
connected  by  ligaments  and  muscles  with  the  surrounding 
tissues,  the  muscles  serving  to  draw  it  upward  during 
vocalization  and  deglutition. 

OartUagea. — The  cartilages  of  the  larynx  are  nine  in 
number,  three  single  and  three  in  piiirs  :  The  thyroid,  cri- 
coid, and  epiglottic  cartilages,  the  arytenoid  cartilages,  the 
cartilages  of  Wrisberg,  and  those  of  Santorini.  The  shapes 
of  these,  their  relative  size,  and  their  manner  of  articulation 
and  relative  position  to  the  hyoid  bone  is  shown  in  Figs. 
132  and  133. 

The  thyroid  cartilage,  so  called  from  its  resemblance  in 
shape  to  a  shield,  is  composed  of  two  plates  or  wings, 
united  in  front  at  an  angle  in  such  a  manner  as  to  project 
forward  beneath  the  skin  of  the  throat  as  an  elevation — 
the  "Adam's  apple."  To  its  outer  surface  are  attached 
the  sternothyroid,  thyrohyoid,  and  inferior  constrictor 
muscles.  To  its  inner  surface  are  attached  the  epiglottis. 
the  thyroarytenoid,  thyro-epiglottidean  muscles,  and  tlie 
true  and  false  vocal  cords.  The  superior  border  of  the 
cartilage  curves  backward  from  a  median  notch  to  the 
superior  cornua  or  horns.  To  this  border  is  attached  the 
thyrohyoid  membrane  or  ligament  (Figs.  133,  133)-  The 
lower  border  gives  attachment    to  the   cricothyroid   mem- 
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brane  or  ligament  in  the  median  line,  and  on  each  side  to 
the  cricothyroid  muscles  (Figs.  134,  135).  The  posterior 
borders  and  superior  and  inferior  horns  give  attachment 
to  the  stylo-  and  palatopharyngeus  muscles.  To  the  apices 
of  the  superior  cornua  is  attached  the  thyrohyoid  liga- 
ment. The  inferior  cornua  articulate  with  the  cricoid  car- 
tilage. 


1 


The  cricoid  cartilage,  Ro  caW^d  from  its  seal-ring  shape, 
lies  below  the  cricoid  with  its  seal  or  broad  surface  pos- 
teriorly; laterally  it  articulates  with  the  inferior  cornua  of 
the  thyroid  by  means  of  small  articular  facets,  and  on  the 
superior  border  posteriorly  are  two  other  facets  for  articu- 
lation with  the  arytenoid  cartilages.  To  its  lateral  surfaces 
are  attached  the  crico-arytenoideus  posticus  muscles  and 
the  longitudinal  fibers  of  the  esophagus  (Figs.   134,  135). 
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To  its  upper  border  are  attached  the  cricothyroid  membrane 
and  the  crico-arytenoidei  lateralis  muscles;  to  its  lower  bor- 
der ct  fibrous  membrane  connecting  it  with  the  upper  ring 
of  the  trachea. 


Fro-  i^,— LaTTH"  with  ](4  [nu4<:lci,  poa- 
tcrior  Yww  :  1.  E[»aFat1i&;  a,  cdihkinj  ?, 
aryepigMiic  linmEni;  4,™nitaBeofWri»- 
W«  T    S.  curti&ge  of  SinlDlIili ;  6.  nbKqne 

erfctiW  oinnilg*;  ll.poHtriorlnfMiorcm- 
tion ;    11,  ncmbnDoui  ponion  oT  Inicheq. 


Hfl-er  removal  nf  The  kit  place  [tf  thv  tliyrDld 

ipiElolrii:  muscle ;  j,  canilngg  oT  Wriibat; 
4,  Aryep»tellir  muicle;  5.  cartilage  of  San- 
lurfnu    b,  bNlque    Hrylenold  muKlpt;  7, 

nn'ld'^nl^j^c'':'    ^™fTBU^B^%^wSi  S 

«i'J^idca'r1i'l>Be".4,"llMWnt™crlci 
iriArrinr  ciirniu  ol  ihe  Ihyrnid  catiilsgir ;  ib, 

ist'o^')  ''■"""     ™  i«"    '"^  "- 

The  arytenoui,  or  "pitcher-shaped"  cartila^s,  articulate 
with  the  upper  posterior  border  of  the  cricoid  (Figs.  132- 
13s).  To  the  anterior  surface  are  attached  the  false  vocal 
cords  and  thyro-arytenoideiis  muscles ;  at  the  anterior  angle 


232    DISEASES   OF   TUE  NOSE,    THROAT,   AND    EAR 

or  vocal  process  are  attached  the  true  vocal  cords  and  the 
thyro-arytenoideus  muscles.  To  the  posterior  surface  is 
attached  the  arj-tencsdeus  muscle.  To  the  posterior  angle, 
or  processus  muscularis  (Fig,  137).  are  attached  the  crico- 
arytenoideus  lateralis  and  posticus  muscles  (Figs.  134,  135). 
The  median  surfaces  of  the  arytenoid  cartilages  are  covered 
with  mucous  membrane  and  face  each  other;  their  apices 
articulate  with  the  cartilages  of  Santorini. 

CartUages  of  Santorini  are  two  small  cartilages  at  the 
apices  of  the  arytenoid  cartilages,  to  which  are  attached  the 
aryteno-epiglottidean  folds. 

Cartilages  of  Wrisberg  are  two  little  masses  of  cartilage 
contained  in  the  a ry ten o-epi glottic  folds. 


Epiglottis. ^1\\c  cartilage  of  the  epiglottis  is  leaf  shaped  and 
attiched  by  its  apex  to  tlie  thyroid's  inner  surface  just  below 
the  median  notch  by  the  thyro-epiglottidcan  ligament 
(Figs.  132.  133).  The  epiglottic  cartilage  is  covered  by 
mucous  membrane.  Its  base  is  free  and  points  backward 
from  the  root  of  the  tongue,  to  which  its  anterior  surface  is 
attached  by  three  glosso-epi glottic  folds  of  mucous  mem- 
brane, and  to  the  hyoidboncby  the  hyo-epiglottic  ligament. 
The  lateral  margins  are  connected  with  the  arj-tenoid  carti- 
lages by  the  aryteno-epi glottic  folds,     Its  posterior  surface 
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I  covers  the  superior  aperture  of  the  larynx  when  food  passes 
down  the  pharynx. 

Ligaments. — The  larynx  has    nineteen    hgamcnts — three 
extrinsic,  binding  the  laijn\  to  the  hjoid  bont.    and  six 
teen  intrinsic,  binding  its 
various      cartilages      to- 
gether. 

The  extrinsic  ligaments 
are  the  thyrohyoid  mem- 
braneand  two  lateral  liga- 
ments (Figs.  133,  133). 

The  intrinsic  ligaments 
are  the  cricothyroid  mem- 
brane, the  cricothyroid 
capsular  ligaments  {two), 
crico-arytenoid  ligaments 
(two),  crico-arytenoid  cap- 
sular hgaments  [two).  In 
the  false  cords  or  ventric- 
ular bands  the  superior 
thy ro  arytenoid  ligaments 
(two).  In  the  true  vocal 
cords  the  inferior  thyro- 
arytenoid ligaments  (two), 
the  hyo-epiglottic  liga- 
ment, the  thyro-epiglottic 
Ugament,  and  the  three 
glosso-epiglottic  folds. 

Hnscles.  —  There  are 
four  pairs  of  lateral  mus- 
cles and  one  central 
muscle,  the  arytenoidcus, 
which  extends  from   the 

posterior  surface  and  M»1iy''of'iheuli'fh'i^'''(Afi"rTesmi.)°'^''*'  '*' 
■outer  border  of  one  aryte- 
noid cartilage  to  the  corresponding  parts  of  the  other.  There 
are  both  oblique  and  transverse  fibers,  and  the  action  of  the 
muscle  is  to  draw  the  arytenoids  together  and  close  the  pos- 
terior portion  of  the  chinlc  of  the  glottis  (Fig.  1 34).  It  is  sup- 
plied by  both  the  superior  and  recurrent  laryngeal  nerves. 


\ 


r 
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The  four  pairs  oi lateral  muscles  are : 

The  crico-ar>-tenoideiis  lateralis,  extending  from  the  pos- 
terior angle  of  the  base  of  the  arj-tenoid  to  the  upper  lateral 
border  of  the  cricoid  cartilage.  This  muscle  rotates  the 
arj'tenoid  inward  and,  with  its  fellow  of  the  opposite  side, 
closes  the  glottis  except  for  the  posterior  portion,  closed 
as  described  above  by  the  action  of  the  arytenoideus,  bring- 
ing the  bases  of  the  arytenoid  cartilages  together.  The 
lateral  crico-arytenoids  are  supplied  by  the  recurrent  lar>-n- 
geal  nerve. 

The  cricothyroid,  extending  from  the  front  and  side  of 
the  cricoid  cartilage  to  the  lower  and  inner  border  of  the 
thyroid  (Fig.  136).  The  action  of  this  muscle  is  to  tilt  the 
thyroid  forward  upon  the  cricoid  and  thus  stretch  and 
render  tense  the  vocal  cords.  It  is  supplied  by  the  superior 
laryngeal  nerve. 

The  crico-arytenoideus  posticus  extends  from  the  pos- 
terior angle  of  the  base  of  the  arytenoids  to  the  posterior 
portion  of  the  cricoid  (Figs,  134.  135).  Its  action  is  to 
rotate  the  arytenoids  outward  and  open  the  glottis  while 
keeping  the  cords  tense.  It  is  supplied  by  the  recurrent 
laryngeal  nerve. 

The  thyro-arytenoideus  extends  from  the  angle  of  the 
thyroid  cartilage  and  the  posterior  surface  of  the  cricothyroid 
membrane  into  the  base  and  anterior  surface  of  the  arytenoid 
(Fig.  137).  Its  action  is  to  shorten  and  relax  the  vocal 
cords  by  bringing  the  thyroid  and  arytenoids  closer  to- 
gether and  to  compress  the  sacculus  laryngis.  It  is 
supplied  by  the  recurrent  larj-ngeal  nerve. 

The  action  of  the  intrinsic  muscles  may  be  studied  by 
reference  to  Fig.  136  and  the  other  figures  illustrating  the 
anatomy  of  the  muscles  of  the  larynx.  Briefly,  the  chink 
of  the  glottis  is  closed  by  the  action  of  the  arytenoideus 
and  the  crico-arytenoideus  lateralis.  The  cords  are  tight- 
ened and  made  tense  by  the  action  of  the  cricothyroid. 
The  cords  are  relaxed  by  the  action  of  the  thyro-arytenoid- 
eus and  .separated  by  the  action  of  the  crico-ar\-tenoideus 
posticus.  The  study  of  the  action  of  the  mu.scles  of  the 
larynx  may  be  al>so  facilitated  by  inspecting  the  figures 
illustrating  laryngeal  paralysis  (Figs.  154-161). 
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■  The  muscles  of  the  cpiglotiis  are  three  double  muscles, 
K  all  supplied  by  the  recurrent  laryngeal  nerves.  Their 
action  is  to  depress  the  epiglottis  and  compress  the  sacculus 
laryngis.  The  epiglottic  muscles  are  the  thyro-epigiottideus, 
between  the  inner  surface  of  the  thyroid  and  the  epiglottis 
and  a ryteno -epiglottic  folds ;  the  aryteno-epiglottideus 
superior,  between  the  apices  of  the  arytenoids  to  the  aryteno- 
epiglottidean  fold ;  and  the  aryteno-epiglottideus    inferior, 

I  from  the  arytenoid  cartilage  just  above  the  ventricular  bands 
to  the  sacculus  laryngis. 
The  vocal  cords,  sometimes  called  the  true  vocal  cords  in 
contradistinction  to  the  false  vocal  cords  or  ventricular 
bands,  extend  anteroposterioriy  across  the  larynx  from  the 
angle  of  the  thyroid  cartilage  to  the  anterior  angle  of  the 
arytenoids  (Figs.  133-I36).  They  each  consist  of  afold  of 
mucous  membrane  containing  the  inferior  thyro-arytenoideus 
ligament  with  the  thyro-arytenoideus  muscle  parallel  to  it 
(t^ig-  137). 

The  ventricular  banda  are  two  folds  of  mucous  membrane 
containing  the  superior  thyro-arytenoid  ligament  extending 
across  the  larynx  above  the  ventricles  of  the  larynx 
(Fig  13;). 

The  gl(xttiB,  or  rima  glottidiH,  sometimes  called  the  chink 
of  the  glottis,  is  the  space  between  the  vocal  cords.  When 
the  cords  are  separated  during  forced  inspiration  it  is 
triangular  in  shape,  with  the  apex  of  the  triangle  anterior. 
Its  length  rarely  is  i  inch  in  the  male,  and  its  width 
posteriorly  during  inspiration  does  not  exceed  \  inch. 

The  ventricles  of  the  larynx  are  oval  depressions  between 
the  ventricular  bands  and  the  cords  leading  upward  toward 
the  sacculus  laryngis. 

The  sacculns  laryngis  is  the  upper  portion  of  the  ventricle 

»of  the  larynx.  It  contains  sixty  or  seventy  small  mucous 
glands,  whose  secretion  lubricates  the  cords.  It  is  of  conic 
shape  and  is  covered  by  the  aiyepiglottidcus  inferior  muscle 
medianly  and  the  thyro-epiglottic  muscle  laterally.  Both 
muscles  by  their  action  compress  it  and  expel  its  contents 
(Fig.  137)- 

The  mucous  membrane  of  the   larynx  is  somewhat  thin. 
I  it  is  covered  with  ciliated  columnar  epitheliuin  below  the 
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level  of  the  ventricular  bands,  extending  up  in  front  as  high 
as  the  center  of  the  epiglottis.  Over  the  rest  of  the  mucous 
membrane  of  the  larj-nx  is  stratified  squamous  epithelium. 

The  abrupt  change  in  the  character  of  the  epithelium  of 
the  larynx  probablj-  accounts  for  the  rarity  of  infection  of 
the  pharynx  extending  into  the  lower  air-passages  ;  as  it  is 
a  well-established  fact  that  infections  of  mucous  membranes 
generally  respect  anatomic  boundaries  when  the  character 
of  the  epithelium  covering  suddenly  changes.  > 

Thcarteriea  of  the  larynx  are  the  laryngeal  branches  of      j 
the  superior  and  inferior  thyroid.     The  most  important   of      1 
these  from  an  operative  standpoint  is  the  cricothyroid,  which      | 
e.ttends  transversely  across  the  cricothyroid  membrane  to     \ 
anastomose  with  its  fellow  of  the  opposite  side.     This  artery      j 
is  seldom  large  enough  to  require  ligation  in  deliberate 
operating.       However,   in    emei^encj'   cases,   where   it   is      ' 
necessary  to  open  the  cricothjToid  membrane  ks  quickly  as 
possible,  it  is  better  to  cut  the  cricothyroid  membrane  trans- 
versely in  order  to  avoid  wounding  this  vessel. 

The  veina  empty  into  the  superior,  middle,  and  inferior 
thyroid  veins.     Ordinarily  these  are  vessels  of  small  size, 
but    in    obstructed    respiration    from    stenosis   their  size  is      ] 
greatly  increased. 

The  nerves  of  the  larynx  are  the  superior  and  recurrent 
branches  of  the  pneumogastric  joined  by  branches  of  the 
spinal  accessory  and  the  sympathetic.     The  superior  laryn- 
geal is  mainly  a  nerve  of  sensation.     It  enters   the  larynx      | 
through  an   opening  in    the    thyrohyoid    membrane    and     1 
supplies  the  mucous  membrane,  the  cricothyroid,  and  ary-     1 
tenoideus  muscles, 

The  recurrent  laryngeal  is  a  motor  nerve.  It  winds  from 
before  backward  around  the  subclavian  artery  on  the  right 
side  and  around  the  arch  of  the  aorta  on  the  left  side,  and 
supplies  all  the  laryngeal  muscles  except  the  cricolhyroid. 
In  its  course  it  gives  off  cardiac,  esophageal,  tracheal,  and 
pharyngeal  filaments.  It  anastomoses  with  the  superior 
laryngeal.  . 

Aneurism  of  the  aorta  or  subclavian  pressing  on  the  re-      I 
current  laryngeal  nerve  produces  characteristic  paralysis  of 
the  laryngeal  muscles,  and  the  same  is  tnic  of  hypertruphied 
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or  tubercular  lymphatics  in  the  mediastinum  or  in  tile 
neck. 

The  size  of  the  larynx  varies  greatly,  being  much  larger 
in  males  than  in  females  and  children.  At  the  age  of 
puberty  m  boys  the  voice  undergoes  a  rapid  change  in 
.character  and  pitch.  During  this  period  of  change  the 
.mucous  membrane  of  the  larynx  is  usually  at  least  some- 
what congested,  and  occasionally  individuals  are  unable  to 
TOntrol  the  pitch  of  their  voices  to  the  extent  that  they  will 
ibegin  a  sentence  in  a  high-pitched  voice  aiid  end  it  in  a  bass 
voice  or  the  reverse. 

Musical  notes  used  in  singing  have  a  range  of  about  3J 
octaves,  and  voices  arc  classified  according  to  their  position 
in  the  musical  scale  into  soprano,  mezzosoprano,  contralto, 
tenor,  baritone,  and  bass.  Soprano,  mezzosoprano,  and 
contralto  voices  are  usually  found  in  women,  while  the 
male  voice  is  usually  either  tenor,  baritone,  or  bass.  Voice 
production  is  the  result  of  the  vibration  of  the  vocal  cords 
amplified  by  the  resonant  cavities  above ;  that  is,  the 
pharynx,  the  mouth,  the  nose ;  in  the  same  manner  that  the 
sound  of  a  tuning-fork  is  amplified  and  made  many  times 
louder  by  approaching  the  vibrating  fork  toward  the  open- 
ing in  a  wide-mouthed  bottle  of  a  sufficient  depth  to  con- 
:tain  a  column  of  air  capable  of  vibration  in  unison  with 
the  fork.  The  sound  produced  by  the  vibrations  of  the 
vocal  cords  is  feeble  and  practically  inaudible  until  it  is 
amplified  and  made  loud  by  the  vibration  of  the  air  in  the 
mouth,  pharynx,  and  nose.  The  size  of  this  cavity  can  be 
greatly  reduced  by  the  contraction  of  the  palate,  shutting 
off  the  cavity  of  the  nose  and  nasopharynx  from  the  space 
below,  and  the  size  and  shape  of  the  cavity  of  the  mouth 
and  oropharynx  can  be  changed  by  the  action  of  the 
•muscles  of  the  tongue  and  pharynx ;  so  that  it  is  possible 
'to  produce  a  space  containing  a  volume  of  air  capable  of 
■vibrating  in  unison  with  and    amplifying  a  .sound  of  any 

f)itch  produced  by  the  vibration  of  the  vocal  cords.  The 
arynx  possesses  the  characteristics  of  both  reed  and  string 
musical  instruments.  The  pitch  of  a  sound  produced  by 
the  vibration  of  the  vocal  cords  depends  upon  their  length, 
thickness,  and  tension.     What  is  called  the  falsetto  voice  is 
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the  result  of  the  cortLs  M'brating  not  as  a  whole,  but  in  two 
or  more  segments.  The  resulting  sound  is  high  pitched, 
far  above  the  natural  range  of  the  indi^-idual's  voice,  and 
possessing  a  timbre  or  character  usualtj- disagreeable.  V'oices 
differ  greatly  in  range,  that  is.  some  indhnduals  have  no 
more  than  a  few-  notes  of  the  musical  scale,  while  others 
have  2  and  even  2\  octaves  at  their  command,  and  above 
the  natural  range  of  their  voices  a  falsetto  voice,  also  of 
considerable  range. 

Musical  notes  (sec  p.  237)  have  three  qualities — Ipudmss. 
pitch,  and  timbri  or  character.  We  have  already  learned 
how  loudness  of  voice  is  the  result  of  the  amplification  of 
the  sound  produced  by  the  resonant  C3\ities  of  the  mouth, 
pharj'nx,  and  nose.  The  loudness  also  is  dependent  on 
the  force  and  amplitude  of  the  >-ibrations  of  the  vocal 
cords. 

The  timbre  or  character  of  the  voice  is  as  varied  as  the 
dispositions  of  individuals.  It  is  that  quality  by  which  we 
recognize  the  voice  of  an  individual  as  different  from  all 
other  individuals.  In  singers  the  timbre  of  the  voice  may 
be  sweet  and  pleasant  or  rough,  coarse,  and  unpleasant. 
It  may  be  nasal,  from  the  presence  of  adenoid.^  or  other 
growths  that  render  the  use  of  the  nose  as  a  resonant 
cavity  impossible.  Timbre  of  the  voice  is  probably  the 
result  of  the  relative  size  and  shape  of  the  re.sonant  cavities, 
the  position  of  the  teeth  and  lips,  and  the  thousand  and  one 
anatomic  peculiarities  of  an  individual's  vocal  organs.  In 
this  connection  it  is  w-ell  enough  to  insert  a  »  ord  of  caution 
as  to  the  impropriety  of  suddenly  greatly  altering  the  size 
or  shape  of  the  upper  respiratory  tract,  as,  for  example,  by 
the  ablation  of  very  greatly  hj-pertrophied  tonsils  in  the 
case  of  profe.ssional  singers,  for  fear  that  the  character  of 
their  voice  may  be  changed  for  the  worse  rather  than  the 
better. 

The  singing  %-oice  differs  from  the  speaking  voice  mainly 
that  in  singing  the  tone  is  sustained  at  the  same  pitch  for 
an  appreciable  length  of  time,  while  in  speaking  the  voice 
is  continually  sliding  up  and  down  the  musical  scale  on  the 
vowel  sounds. 
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DISK  ASKS  OF  THE  LARYNX 

Anemia. — The  presence  of  laryngeal  anemia  is  of  especial 
importance:  (i)  Whtn  associated  with  functional  aphonia. 
[2)  When,  during  the  courst  of  an  attack  of  chronic  laryn- 
gitis, the  mucous  membrane  covering  the  aryepiglottic  folds, 
arytenoid   cartilages,  and  ventricular  bands  is  abnormally 

le  while  the  vocal  cords  are  the  seat  of  indolent  conges- 
tion, the  patient  not  being  generiiUy  anemic.  Each  of  the 
.above  conditions  are  premonitory  of  laryngeal  phthisis. 

Hypeiemia  of  the  larynx  is  a  congestion  of  the  mucous 
membrane  of  the  larynx,  most  marked  where  the  submucosa 
is  loose,  fat,  and  thick,  as  upon  the  aryepiglottic  folds,  ventric- 
ular bands,  and  ventricles;  the  epiglottis,  vocal  cords,  and 
inferior  cavity  of  the  larynx  being  but  little  altered  in  color. 
Its  presence  renders  an  individual  more  prone  to  contract 
acute  or  chronic  laryngitis. 

Etiology. — Hyperemia  of  the  larynx  is  oftenest  the  result 
of  excessive  smoking,  especially  of  cigarette  smoking.  It 
also  results  from  working  in  dusty  rooms   and  amid  irritat- 

g  chemic  fumes. 

Acnte  latyngltiB  is  an  acute  inflammation  of  the  mucous 

embrane  of  the  larynx,  sometimes  extending  to  the  sub- 
mucous tissue  and  muscles. 

Synonyms. — Acute  mucous  laryngitis ;  acute  catarrhal 
laryngitis. 

Etiology. — Acute  laryngitis  is  generally  the  result  of  ex- 
posure to  wet  and  cold,  the  same  cau.ses  that  produce  an 
ordinary  coryza.  acute  laryngitis  being  in  many  instances 
simply  an  extension  of  the  disease  downward.  Many  in- 
dividuals have  an  hereditary  or  acquired  tendency  toward 
laryngeal  inflammations.  The  affection  also  occurs  as  a 
complication  in  measles,  variola,  scarlatina,  typhoid,  rotheln, 
and  chicken-pox,  and  also  as  the  result  of  traumatism,  such 
as  the  inhalation  of  steam  or  irritating  vapors.  When  acute 
laryn^tis  results  from  traumatism,  the  inflammation  fre- 
quently assumes  the  edematous  form  of  the  disea.se,  as  the 
result  of  the  submucous  tissues  being  involved,  while  in 
children  the  croupous   form   is    frequently  met   with,  the 
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;  membrane  of  the  larj'nx  being  covered  with  false 
membrane. 

Symptcms. — The  voice  is  altered  in  almost  all  cases,  be- 
coming in  some  almost  aphonic,  and  its  use  extremely 
fatiguing  and  sometimes  painful.  In  adults  the  respiration 
is  generally  unembarrassed,  embarrassed  respiration  indicat- 
ing that  the  inflammation  is  assuming  the  more  serious 
character  of  edema.  In  children,  on  the  contrarj-.  em- 
barrassed respiration  is  often  the  first  symptom  of  the  attack. 
the  embarrassed  respiration  quickly  assumingthc  spasmodic 
character  of  croup.  The  expectoration  in  adults  is  at  first 
clear,  frothy,  mucopurulent,  but  somewhat  scanty,  abundant 
expectoration  indicating  that  the  disease  has  extended  to 
the  bronchi.  Expectoration  in  children  being  always  very 
scanty  probably  explains  why  the  paroxysms  of  dyspnea 
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are  so  severe  and  prolonged,  the  pain,  tickling,  and  sense  of 
tightness  in  the  throat  being  in  them  more  severe.  The 
color  of  the  mucous  membrane  of  the  larynx  as  seen  in  the 
laryngoscope  is  always  heightened,  but  varies  iti  different 
parts  of  the  larynx  and  according  to  the  degree  of  the  in- 
flammation, the  cords  in  slight  attacks  being  quite  white, 
while  in  severe  attacks  they  are  so  red  as  to  be  scarcely 
distinguished  from  the  surrounding  parts.  The  ventricular 
bands  are  also  sometimes  so  swollen  as  to  entirely  cover 
the  vocal  cords  or  the  cords  may  be  prevented  from 
approximation  by  swelling  of  the  posterior  glottic  com- 
missure. 

Treatment. — It  is  well  to  begin  with  the  administration  of 
a  saline  cathartic.  The  patient  should  remain  in  a  warm 
room,  avoid  using  his  voice,  and  draw  into  his  larynx  every 


I 
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two  hours  the  spray  from  an  atomizer  containing  a  i  :  10,000 
solution  of  adrenalin.  This  is  readily  done  by  the  patient 
inserting  the  nozzle  of  an  atomizer  in  his  mouth  and  inhaling 
deeply  as  he  presses  the  bulb  of  the  atomizer.  The  patient 
will  feel  the  spray  enter  his  larynx  and  should  continue  the 
use  of  the  atomizer  until  the  laryngeal  mucous  membrane 

well  covered  by  the  spray.  An  application  should  be 
made  to  the  interior  of  the  larynx  once  or  twice  each  day  of 
a  sedative  and  shghtly  astringent  powder  (Formula  5g)  by 
means  of  a  powder-blower  (Fig.  45).  In  making  such  an 
application  to  the  Interior  of  the  larynx  the  patient  is  re- 
que.stcd  to  grasp  the  tip  of  his  tongue  with  a  napkin  and 
hold  the  tongue  well  forward.  The  operator,  holding  the 
laryngeal  mirror  in  his  left  hand,  introduces  the  mirror  into 
the  fauces  in  such  a  manner  that  he  sees  the  reflected  image 
of  the  glottis.  The  powder-blower  should  be  held  in  the 
operator's  right  hand,  and  its  nozzle  is  placed  in  the 
pharynx  in  such  a  position  that  it  is  seen  reflected  in  the 
laryngeal  mirror,  and  moved  until  it  is  observed  to  point 
toward  the  glottis.  The  patient  is  requested  to  say  "a," 
and  at  the  same  instant  the  powder  should  be  blown  from 
the  powder-blower  into  the  larynx.  When  an  individual 
says  "a"  or,  indeed,  makes  any  other  sound  with  his 
vocal  organs,  the  cords  are  brought  together  in  order  to 
produce  it,  so  that  any  application  made  at  that  instant  is 
limited  to  that  part  of  the  larynx:  above  the  cords.  Should 
it  be  deemed  necessary  to  apply  the  powder  to  the  larynx 
below  the  cords,  it  may  be  accomplished  by  using  the 
powder-blower  while  the  patient  holds  his  breath,  or  the 
powder  may  be  carried  deep  into  the  bronchi  if  the  powder- 
blower  be  used  while  the  patient  is  inspiring.  After  the 
more  acute  stage  of  the  disease  has  passed,  Formula  57  or 
even  56  should  be  u.sed  instead  of  Formula  59  as  an  applica- 
tion to  the  interior  of  the  larynx.  In  the  more  severe  cases 
powders  of  any  kind  arc  not  well  borne,  and  under  such 
■■drcumslances   sprays  of  cocain,    adrenalin,   and   menthol- 

mphor-albolene  should  be  employed. 

Tlie  application  of  cold  or  heat  to  the  ."ikin  over  the  larynx 
ives  decided  relief  in  the  more  severe  cases.     As  to  the 

!ection  of  heat  or  cold  the  sensations  of  the  patient  would 
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seem  to  be  the  best  guide.  In  the  writer's  experience  heat 
is  usually  the  more  grateful.  Cold  may  be  applied  by  means 
of  a  Ldter  cotl.  a  small  ice-bag,  or  a  napkin  wrung  out  of 
ice-water  and  applied  to  the  neck  over  the  larj-nx.  It  should 
be  changed  sufficiently  often  to  maintain  the  degree  of  cold 

Heat  may  be  utilized  by  applying  a  Leiter  coil  upon  the 
skin  over  the  lar>Tix  in  the  usual  manner  and  allo\«ng  hot 
waterto  flow  through  the  coil.  A  folded  napkin  should  be 
placed  under  the  coil  to  protect  the  skin,  and  the  tempera- 
ture of  the  water  should  be  as  high  as  can  be  borne  com- 
fortably by  the  patient 

The  more  severe  forms  of  acute  laiyngitis,  fortunately 
rare,  will  require  careful  watching,  and  the  physician  should 
be  prepared  to  prevent  suffocation  from  edema  bj-  scari^'ing 
the  epiglottis  or.  if  necessaiy.  by  intubation  or  tracheotomy. 

Subacute  larTngitis  is  an  inflammation  of  the  mucous  mem- 
brane of  the  Urynx  subacute  in  character, 

Eliohgy. — ^Subacute  laryngitis  commonly  results  from  the 
same  causes  as  the  acute  form  of  the  disease.  It  generally 
attacks  indi\'iduals  of  feeble  constitution  or  it  may  result 
from  neglecting  to  treat  properly  the  acute  affection. 
Usually  slight  dyspnea  and  hoarseness  are  prominent  symp- 
toms. The  former,  generally  worse  at  night,  sometimes 
occasions  the  patient  alarm.  Feeble  individuals,  especially 
children  who  spend  most  of  their  lives  indoors,  are  more 
hable  to  attacks  of  this  disease  than  the  robust  and  those 
who  are  much  outdoors.  A  frequent  predisposing  cause 
is  the  admixture  of  the  products  of  combustion  with  the 
hot  air  supplied  from  furnaces.  A  careful  supervision  of  the 
workman  each  fall  when  the  furnace  is  put  in  order  for  the 
winter,  to  make  sure  that  the  parts  of  the  fire-box  are  fitted 
too  tightly  to  allow  of  any  e.scape  of  carbon-dioxid  gas  into 
the  hot-air  chamber,  will  sometimes  prevent  every  member 
of  the  household  suffering  from  recurrent  attacks  of  sore 
throat  during  the  entire  winter. 

Dusty  occupations  and  the  frequent  inhalation  of  irritat- 
ing fumes  produce  chronic  laryngitis  and  acute  exacerbations 
of  the  inflammation.  By  far  the  most  common  cause  is 
exposure  to  cold.     However,  it  is  not  usually  normal  res- 
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I|»ration  of  cold  air  that  is  responsible  for  attacks  of  acute 
laryngitis,  because  as  long  as  the  nose  is  normal  the  air  in- 
spired through  it  is  moistened  and  its  temperature  raised 
sufficiently  to  vender  it  harmless  to  the  larynx.  This  is  not 
the  case  in  individuals  whose  noses  are  sufficiently  abnormal 
to  necessitate  mouth-breathing,  and  it  is  somewhat  curious 
'to  note  in  this  connection  that  during  the  first  few  years  of 
'  a  chronic  nasal  catarrh  each  cold  is  essentially  nasal ;  but  in 
■the  later  stages  of  the  disease  the  brunt  of  such  attacks  is 
borne  by  the  larynx  and  trachea.  This  is  probably  not  due 
'to  an  extension  of  the  catarrhal  disease  by  continuity  of  sur- 
face, but  to  increasing  hypertrophy  of  the  turbinated  bodies, 
tendering  the  individual  a  mouth -breather  as  soon  as  he 
inhales  cold  air.  It  is  not  the  inspiration  of  cold  air  that 
..always  is  responsibie  for  an  attack  of  acute  laryngitis.  Most 
ijndividuals  take  co!d  through  their  feet.  The  ground  is  a 
better  conductor  of  heat  than  the  atmosphere  and  therefore 
.the  soles  of  the  shoes  should  be  of  heavy  material.  The 
shoes  should  be  loose  about  the  ankles  so  as  not  to  impede 
the  circulation,  and  so  constructed  as  not  to  prevent  the 
I  evaporation  of  moisture.  A  dentist  friend  and  patient  in- 
formed me  that  he  suffered  for  years  with  cold  feet  until  he 
adopted  the  plan  of  wearing  low  shoes  the  entire  year. 
During  the  winter  his  woolen  underdrawers  were  made  long 
enough  to  extend  over  the  ankles  and  protect  them.  He 
wore  cotton  or  light  wool  stockings. 

Treatment. — The  treatment  is  similar  to  that  of  acute 
ilaryngitis.  A  most  important  part  of  the  treatment  of  acute 
^laryngitis  is  rest,  especially  of  the  inflamed  larynx.  All 
'iinnece.ssary  talking  should  be  avoided  and  no  effort  made 
to  talk  above  a  whisper.  In  the  case  of  singers,  orators,  and 
actors,  where  it  is  of  the  utmost  importance  that  a  normal 
voice  should  be  regained  as  speedily  as  possible,  absolute 
rest  in  bed  in  a  warm  room  will  do  much  to  hasten  the 
desired  result :  i  gr.  of  calomel  with  5  gr.  of  bicarbonate  of 
sodium  should  be  given  every  hour  until  six  doses  have  been 
taken  or  the  bowels  freely  moved.  If  the  attack  is  of  suffi- 
'Cient  severity  to  cause  some  elevation  of  temperature  and  a 
'tol,  dry  skin,  i-drop  doses  of  tincture  of  aconite  root  should 
given  every  fifteen  minutes  until  three  orfour  doses  have 
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been  taken,  and  then  ever>'  hotir  until  the  skin  has  become 
moist.  Of  the  other  internal  remedies,  ycrba  santa  usually 
yields  the  most  speedy  and  satisfactory  results,  especially 
in  cases  unaccompanied  by  fever  and  a  hot,  drj-  skin.  A 
pill  containing  i  or  2  gr.  of  the  extract  comtaned  with  ^Jj 
gr.  of  strychnin  should  be  given  every  two  hours,  or  the 
patient  may  take  half  a  tcaspoonful  of  malto-yerbine  every 
one  or  two  hours.  The  patient  should  inhale  the  spray 
from  an  atomizer  containing  a  i ;  10,000  solution  of  adre- 
nalin every  one  or  two  hours. 

Botli  cocain  and  antipyrin  have  sedative  and  astringent 
effects  upon  the  inflamed  mucous  membrane  of  the  larynx. 
The  application  of  the  former  gives  relief  for  only  half  an 
hour,  and  is  followed  by  increased  congestion.  The  eflect 
of  cocain  can  be  maintained  by  frequent  instillation  of  the 
drug  or  by  following  its  use  by  a  spray  of  andpyrin,  which 
will  maintain  the  local  sedative  effects  of  the  cocain  in  many 
instances  for  from  two  to  four  hours. 

After  the  more  acute  stages  of  the  disease  have  passed, 
and  in  the  milder  attacks  of  hoarseness  affecting  singers, 
astringents  yield  better  results  than  adrenalin,  and  the  spray 
from  an  atomizer  containing  a  2  to  4  per  cent,  solution  of 
alumnol  may  be  inhaled  by  the  patient  everj-  hour  or  two 
with  decided  advantage.  In  singers  and  actors  with  slight 
laryngitis  the  neurotic  clement  plays  an  important  part,  and 
voice-failure  when  on  the  stage  is  lai^ely  due  to  nervous- 
ness and  fear.  Under  such  circumstances  a  pill  containing 
9*1?  g*"-  ^^  strychnin  or  a  teaspoonful  of  the  fluidexlract  of 
coca  in  a  glass  of  sherry  wine,  taken  immediately  before  the 
curtain  rises,  will  do  much  to  secure  a  satisfactory  control 
of  the  voice  during  the  performance. 

Chronic  laxTiigitis  is  a  chronic  inflammation  of  the  mucous 
membrane  of  the  laryn.v. 

Elioiogy. — It  is  generally  the  result  of  faulty  use  of  the 
voice  by  singers  or  public  speakers,  and  also  of  excessive 
smoking,  especially  cigarette  smoking.  The  smoking  of 
cigarettes  is  particularly  injurious,  not  on  account  of  the 
paper  wrappers  or  any  peculiarity  of  tobacco,  but  from  the 
habit  all  cigarette  smokers  .soon  acquire  of  inhaling  the 
smoke  and  bringing  it  directly  into  contact  with  the  sensitive 
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■mucous  membrane  of  the  larynx.    It  is  the  very  "mildness" 

■  of  the  smoke  from  cigarettes,  in  comparison  with  cigar  smoke 
Bor   that  of  a  pipe,  that  makes  them  more  injurious.     The 

■  convenience  and  cheapness  of  cigarettes  also  causes  the 
W-  cigarette  smoker  to  light  a  cigarette  whenever  he  has  a  few 

moments  to  sjiare  and  under  circumstances  when  he  would 
not  think  of  smoking  a  cigar  or  a  pipe,  the  ill  effects  of  which 
are  generally  confined  to  the  pharynx.  Dusty  occupations 
and  the  frequent  drinking  of  undiluted  distilled  liquors  arealso 
.  causes  of  the  disease,  while  the  affection  is  sometimes  simply 
tbe  expression  of  the  rheumatic  diathesis.  The  presence  of 
:tumors  inside  the  iarynx  usually  are  the  result  rather  than 
tfie  cause  of  chronic  laryngitis. 

Symf'toins. — The  voice,  as  a  rule,  is  chronically  hoarse, 
but  the  degree  of  hoarseness  varies  materially  from  time  to 
time.  In  singers  the  injury  to  the  voice  will-  be  manifested 
m  loss  of  range,  diminished  endurance,  and  loss  of  control. 
As  the  disease  advances  all  vocal  efforts  will  be  obviously 
strained  and  labored.  Cough  is  by  no  means  a  constant 
symptom.  The  secretion  is  at  no  time  very  great  in  amount 
and  diminishes  as  the  disease  advances.  It  is  thick,  starch- 
like, and  tenacious.  Small  amounts  of  mucus  frequently 
collect  in  the  interarytenoid  space  and,  being  suddenly 
detached  by  coughing,  are  thrown  out  through  the  mouth 

1  considerable  distance,  while  little  bridges  of  mucus  are 
sometimes  seen  with  the  laryngoscope  extending  from  cord 
to  cord  in  the  larynx.  There  is  a  constant  feeling  of  con- 
striction, as  of  a  foreign  body  in  the  air-passages.  Upon 
inspection  certain  portions  of  the  mucous  membrane  of  the 
larynx  appear  redder  than  normal;  and  sometimes  the 
entire  mucous  membrane  of  the  larynx  is  of  a  uniform  red 
.  color,  with  the  exception  of  the  cords,  which  may  be  some- 
what lighter  in  color  than  the  surrounding  parts.  The 
mobility  of  the  cords  is  frequently  impaired,  either  from 
swelling  of  the  mucous  membrane  covering  the  arytenoids  or 
from  slight  muscular  pain.  Erosion  of  the  interarytenoid 
space  is  frequently  seen. 

Prognosis. — Recovery  from  chronic  laryngitis  is  always 
and  depends  upon  the  faithfulness  with  which  the 
■treatment  is  carried  out. 
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Treatment. — Constitutional  remeilies.except  in  rheumatism 
of  the  larjiix,  are  not  of  the  greatest  importance;  but,  as 
in  every  other  chronic  affection,  the  general  health  should 
be  improved  as  much  as  possible.  Local  treatment  should 
consist  of  the  application  by  the  patient  several  times  a  day 
to  the  affected  mucous  membrane  of  a  sedative  or  astringent 
solution  by  means  of  the  spray  of  an  atomizer,  a  4  per  cent, 
solution  of  alumnol  being  especially  useful  for  this  purpose. 

As  an  office  treatment  applications  of  ai^-rol  (10  per 
cent.)  twice  a  week  sometimes  yield  excellent  results,  and 
the  occasional  application  of  nitrate  of  silver  solution  in 
obstinate  cases  is  very  beneficial.  The  use  of  the  remedy 
requires  some  care,  and  a  very  little  of  the  solution  should 
be  used  until  it  is  ascertained  that  its  use  is  not  followed  by 
spasm  of  the  glottis.  Most  larynxes  will  stand  the  applica- 
tion of  a  cotton-tipped  applicator  dripping  with  a  solution 
of  silver  nitrate  (10  gr.  to  1  ounce),  and  solutions  of  1  dram 
to  I  ounce  can  cautiously  be  employed.  The  unusually 
slight  irritation  produced  by  the  application  of  even  the 
stronger  solutions  sometimes  lasts  for  several  hours,  but  is 
followed  by  decided  relief  of  hoarseness  and  congestion  of 
the  parts. 

In  the  more  severe  cases  pain,  congestion,  and  hoarse- 
ness are  sometimes  quickly  relieved  by  the  insufflation  of 
powdered  orthoform  or  aiitipyrin.  A  milder  astringent 
powder  consi.sts  of  1  part  alumnol  and  2  parts  milk-sugar. 
It  may  be  used  with  gocwi  effect  in  all  cases  of  chronic 
laryngeal  congestion.  Sulphate  of  zinc  (from  15  gr.  to  i 
ounce  of  milk-sugar  up  to  equal  parts  of  sulphate  of  zinc 
and  milk-sugar)  yields  good  results  in  some  cases. 

Laiyngitis  Sicca. — ^In  rare  cases  catarrh  of  the  larynx 
results  in  an  exhaustion  of  the  fluid  elements  of  the  laiyn- 
geal  secretion  as  the  result  of  atrophy  of  the  glandular 
elements  of  the  mucous  membrane.  The  disease  is 
generally  associated  with  atrophic  rhinitis  and  pharyngitis. 

Pathology. — The  appearance  of  the  laryngeal  mucous 
membrane  is  similar  to  that  of  the  nose  and  phar>-nx  in 
atrophic  rhinitis  and  pharyngitis.  In  some  cases  the  parts 
are  simply  dry  and  glazed,  looking  as  if  varnished;  in 
other  cases  there  are  accumulations  of  inspissated  mucus. 
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often  greenish  in  color  and  emitting  an  offensive  odor 
similar  to  that  observed  in  atrophic  rhinitis.  The  gross 
istructural  alterations  that  are  seen  in  the  nose  in  atrophic 
rhinitis  are  not  observed  in  atrophic  laryngitis.  It  is  a 
disease  characterized  by  diminished  and  perverted  secretions 
rather  than  by  atrophy  of  mucous  membrane,  submucous 
structures,  and  laryngeal  cartilage.  The  masses  of  in.spis- 
sated  secretions  cling  to  portions  of  the  larynx  where  the 
glands  are  most  numerous — the  subglottic  region  and  the 
upper  surface  of  the  ventricular  bands. 

Symptoms. — In  case.s  where  there  are  no  accumulations 
the  larynx  feels  dry  and  irritated.  The  voice  is  slightly 
hoarse  and  tires  upon  the  slightest  exertion.  In  cases  charac- 
terized by  accumulation  of  fetid  secretions  the  sufferings  of 
the  patient  are  mainly  due  to  the  irritation  produced  by  the 
presence  of  these  secretions  and  by  the  effort  to  rid  himself 
of  them.  His  strength  is  exhausted  by  ceaseless  and  use- 
less coughing,  usually  wonseat  night.  Occasionally  a  little 
mass  will  be  ejected  from  the  larynx  with  considerable  vio- 
lence, bringing  with  it  a  small  area  of  laryngeal  epithelium, 
and  producing  a  slight  capillary  hemorrhage  which  alarms 
the  patient.  In  the  few  cases  which  the  writer  has  seen — 
for  the  disease  is  somewhat  rare — the  patients  were  fairly 
well  nourished. 

Trtatmcnt. — In  cases  where  the  disease  is  the  result  of 
atrophic  rhinitis,  efforts  should  be  directed  toward  improving 
the  condition  of  the  nose,  so  that  the  important  function  of 
warming  and  moistening  the  inspired  air  is  restored.  The 
wearing  of  cylinders  of  absorbent  cotton  within  tlie  nose, 
as  directed  for  the  treatment  of  atrophic  rhinitis,  is  also 
valuable  in  bringing  about  an  improved  condition  of  the 
laryngeal  secretions. 

Patients  with  atrophic  rhinitis  do  well  in  a  moist  climate. 
In  one  case  all  laryngeal  symptoms  had  disappeared  upon 
the  return  of  a  patient  to  Philadelphia  after  a  year's  absence 
in  the  Philippines,  Internally  may  be  given  stimulating 
expectorants  or  drugs,  such  as  iodid  of  potassium  and 
hydriodic  acid,  that  increase  the  secretions  of  the  upper 
respiratory  tract  and  render  them  more  fluid. 

Inhalations  of  steam  or  the  use  of  the  bottle-inhaler  with 
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hot  vater  and  fracture  of  benzom  xA  greatly  the  patient's 
efloits  to  get  lid  of  the  anno)'in«  laryngeal  accumulations. 
Great  relief  somctiines  (bi.lows  spra^-ing  the  tar>'nx  with 
equal  paits  of  hydrogEn  dioxid  and  DobcU's  solution, 
because  the  action  of  the  <lk>xid  upon  the  accumulations 
sevens  tbem  and  increases  their  bulk,  and  hence  aids  their 
expulsion  from  the  laiynx.  Tfac  irritation  of  the  Iar\-nx  is 
best  controlled  by  spraying  the  paits  with  a  3  per  cent, 
solution  of  antipiTin. 

T»a»»mna  ^wm  gf  ^^>  SdHBHcovs  Tissw  of  tlw  TiWTyint  — 
Acute  edema  of  the  larj-nx  usually  is  the  result  of  phleg- 
monous inflammation  with  infiltration  of  the  surrounding 
submucous  tissue,  frequently  endangering  life  bj'  occlusion 
of  the  rima  glottis, 

5y«i'«j'«iu.— Edeniatous  laryngitis ;  phlegmonous  larj-n- 
gi'js ;  acute  edema  of  the  lar^iix ;  edema  of  the  glottis. 
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[biology. — Kdema  of  the  glottis  may  result  from  trauma- 
tism,such  as  the  swallowing  of  corrosive  liquids.  It  occurs 
rarely  as  a  primary  aflcction.  resulting  from  exposure  to 
cold  and  wet  in  persons  of  debilitated  constitution.  In 
most  instances,  however,  the  disease  is  secondary,  and  re- 
suits  from  syphilitic  or  tuberculous  perichondritis  (Fig.  (40), 
retropharyngeal  abscess,  Bright's  disease,  glycosuria,  etc. 

Pathology. — The  infiltration  consists  essentially  of  a 
serous  or  seropurulent  fluid,  most  abundant  beneath  the 
mucous  membrane  of  the  arjepigiottic  folds. the  ventricular 
bands,  and  the  ventricles.  The  submucous  tissue  is  most 
abundant  in  these  regions  of  the  larj'iix,  but  the  edema  is 
not  always  limited  to  that  part  of  the  larynx  above  the 
vocal  cords,  but  may  extend  to  the  submucosa  beneath  the 
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vocal  cords.  Infraglottic  edema,  as  the  disease  is  then 
called,  is  almost  invariably  secondary  in  its  origin  and 
always  serous  In  character  (Fig.  139). 

Symptoms. — In  some  cases  there  are  no  symptoms  what- 
ever prior  to  a  fatal  suffocation  or  syncope.  The  voice  is 
usually  rough  and  deep  or  altogether  lost,  due  to  thicken- 
ing and  heaviness  of  the  cords.  In  the  early  stages  of  an 
attack  the  chief  difficulty  in  breathing  is  during  inspiration, 
but,  as  the  disease  advances,  expiratory  distress  occurs,  with 
the  result  of  producing  complete  apnea.  A  short  cough 
is  present  and  deglutition  is  both  difficult  and  painful. 
When  the  edema  is  considerable  the  sense  of  suffocation  is 
most  oppressive.  With  the  laryngoscope  edema  is  quickly 
recognized;  the  infiltrated  portion  of  the  larynx  being 
greatly  swollen  and  semitransparent  in  appearance.  When 
the  edema  i.s  subglottic,  the  swollen  mucous  membrane  of 
that  region  will  almost  always  be  seen  of  a  more  intense  red 
than  the  cords  above. 

Prognosis. — Recovery  from  severe  primary  edema  is 
always  doubtful,  and  the  prognosis  in  secondary  edema 
depends  upon  the  circumstances  of  the  primary  cause  of 
the  disease.  The  patient  can  hardly  be  said  to  be  out  of 
danger  under  two  or  three  weeks  from  the  commencement 
of  an  attack,  and  may  even  then  become  the  subject  of 
chronic  infiltration.  When  death  occurs  it  is  almost  always 
the  result  of  carbonic-acid-poisoning,  and  may  be  the  direct 
cfiect  of  stenosis  or  spasm  of  the  glottis.  Another  danger 
is  the  possible  occurrence  of  suppuration — abscess  of  the 
larynx. 

TnatmcHt. — Free  diaphoresis  should  be  produced  in 
suitable  cases  by  the  hypodermic  use  of  y'j  to  \  gr.  of 
piiocaqnn.  The  temperature  of  the  room  in  which  the 
patient  lies  should  be  carefully  regulated,  and  cold,  dry 
applications  kept  upon  the  throat  over  the  iarjnx.  As 
soon  as  edema  is  seen  within  the  larynx  local  scarifi- 
cation with  the  laryngeal  lancet  (Fig.  141)  should  be 
performed.  If,  in  spite  of  scarification  and  the  use  of  pilo- 
carpin.  edema  continues  with  increasing  respiratory  distress, 
general  enfeeblement,  and  symptoms  of  carbonic-acid- 
poisotiing,  intubation  or  tracheotomy  should  be  performed 
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at  once.       Many  lives  probably  have  been  sacrificed  by 
hesitation  and  delay. 

Laryngitis  sypliilitica  is  an  inflammation    of  the   larynx 
due  to  syphilis. 

Synonyms. — Specific  laryngitis ;  laryngeal  syphilis ;  syph- 
ilis of  the  larj'nx. 

Etiology. — Syphilis  of  the  larynx  most  frequently  occurs 
a  manifestation  of  the  tcrtiaiyperiod,  three  to  thirty  years 
after  the  primary  infection.  As  a 
manifestation  of  secondary  syphilis 
laryngeal  symptoms  may  occur  with- 
in a  few  weeks  or  may  not  appear 
unril  two  or  three  years  after  syphilis 
has  been  contracted. 

Patfwlogy. — In  secondary  syphilis 
the  laryngeal  symptoms  may  consist 
of  a  mere  hyperemia,  giving  rise  to 
the  symptoms  of  simple  laryngitis. 
Ulcerations  may  also  be  present  and 
are  usually  symmetric,  that  is,  if  an 
ulcer  is  present  upon  one  part  of 
the  Larynx,  there  is  usually  a  similar 
ulcer  also  upon  the  corresponding 
part  of  the  opposite  side  of  the 
larynx.  Syphilitic  warts  or  con- 
dylomata are  also  frequently  found 
_  in  the  larynx  during  the  secondary 

•^   X   f   "\     stage  of  syphilis.     They  may  under- 
l  L      y     £°  ulceration  or  disappear   sponta- 

^»— ^  ^**^  ncoiisly.  Tertiary  manifestation  con- 
sists of  gumma,  which  may  break 
down  and  cause  deep  ulcerations, 
with  porichondrosis  and  necrosis  of 
the  -cartilages;  while  stenosis  may 
result  from  cicatricial  contraction 
after  the  healing  of  syphilitic  ulcers. 
Sympioins. — The  patient  usually 
first  complains  of  a  slight  hacking  cough,  hoarseness,  and 
sometimes  difRcuJl  and  painful  deglutition.  Inspection  with 
the  laryngoscope  reveals  some  of  the  lesions  already  specified. 
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Treatment. — Constitutional  remedies  already  mentioned 
I  (see  Syphilitic  Rhinitis)  should  be  employed.  Alumnol  or 
B  other  astringent  should  be  prescribed  for  the  patient's 
use  at  home,  in  the  same  manner 
as  for  simple  laryngitis,  while  an 
application  of  Formula  58  should 
be  made  to  the  interior  of  the 
larynx  every  other  day  with  the 
powder-blower.  If  shallow  ulcers 
are  present  tliey  should  be  touched 
each  day  with  the  solid  nitrate  of 
silver  melted  on  the  end  of  a  probe. 
This  may  be  accomplished  by  melt- 
ing a  few  crystals  of  the  nitrate 
on  a  silver  coin  and  dipping  the 
end  of  a  cold  silver  probe  into  it. 
Enough  of  the  silver  nitrate  will 
adhere  to  the  end  of  the  probe 
to  make  one  application.  If,  how- 
ever, the  ulcers  are  deep,  such  ap- 
plications will  not  be  sufficient  to 
secure  a  speedy  healing  of  the 
ulcers.  They  should  then  be 
touched  by  means  of  the  cotton 
applicator  every   other   day   with 


the  add  nitrate  of  mercury  diluted  with  5  part.s  of  water, 
application  of  nitrate  of  silver  bei  ng  made  on  alternate  days. 
After  a  time,  when  the  process  of  repair  is  beginning  to  set 
in,  these  applications  become  painful  and  should  be  omitted. 


r 
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but  insufflations  of  Formula  58  should  be  continued  until 
the  larynx  presents  its  normal  appearance.  Should  partial 
stenosis  occur  as  the  result  of  cicatricial  contraction,  the 
laryngeal  stenosis  may  be  overcome  by  the  use  of  laryn- 
geal bougies  or  some  suitable  cutting  instrument  (Fig.  142). 

TubercnlMT  Laryngitis. — Tubercular  laryngitis  is  a  chronic 
laryngitis  due  to  the  specific  poison  resulting  from  the 
presence  of  the  tuberclu  bacilli.  It  is  sometimes  called 
laryngitis  phthisica  and  throat  consumption. 

Etiology. — It  is  generally  secondary  to  pneumonic  phthi^s, 
although  this  is  a  debatable  question.  In  most  all  instances 
the  cellular  tissue  of  the  larynx  is  the  structure  first  affected. 
The  inoculation  in  this  locality  may  occur  through  the 
lymph-channels,  the  blood-vessels,  or  by  means  of  an 
abrasion  in  the  mucous  membrane  exposed  to  tubercular 
sputum  from  the  lungs.  Inoculation  of  tuberculosis  in 
syphilitic  ulcers  in  the  larynx  has  been  observed,  and  it  is 
stated  that  the  presence  of  simple  catarrhal  laryngitis,  either 
acute  or  chronic,  is  a  predisposing  cause  of  tubercular 
laryngitis  when  tuberculosis  of  the  lungs  is  already  present 
Hospital  repoits,  mostly  German,  vary  from  6  to  50 
per  cent  as  to  the  frequency  of  laryngeal  involvement  in 
post  mortems  on  individuals  dead  from  pneumonic  phthisis. 
Probably  about  one-third  of  the  cases  of  lung  consumption 
in  this  country,  sooner  or  later,  develop  laryngeal  lesions. 
That  the  larynx  is  not  frequently  inoculated  by  the  in.fpira- 
tion  of  pulverized  dried  phthisic  sputum  is  probably  due  to 
the  fact  that  under  ordinary  circum.stances  particles  of  dust 
in  inspired  air  are  arrested  within  the  nose  or  pharynx  and 
do  not  reach  the  larynx ;  and  in  this  connection  it  is  interest- 
ing to  note  that  certain  observers  have  claimed  that  those 
suffering  from  atrophic  rhinitis  are  proportionately  more 
frequently  attacked  by  pneumonic  phthisis  than  those  with 
normal  noses.  Most  frequently  tubercular  lesions  of  the 
larynx  occur  on  the  same  side  as  the  lung  most  affected  by 
the  disease,  although  this  i.s  not  invariably  the  case. 

Pathology. — The  lesions  in  the  larynx  arc  similar  to 
those  found  in  tuberculosis  elsewhere :  Tubercles  arc  formed 
and  the  bacilli  are  di.sseminntcd  into  the  surrounding  ti.ssues, 
partly  by   their  own  multiplication  and  partly  by  lymph- 
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^currents,  so  that  the  extent  of  the  tissue  involvement  is 
always  mucl)  greater  than  it  appears  to  the  eye  of  the 
observer.  As  the  result  of  nature's  efforts  to  limit  the 
■Spread  of  the  infection,  leukocytes  appear  about  the  affected 
area  and  a  reticulum  of  connective  tissue  is  formed.  Degen- 
eration of  the  tubercle  then  occurs  as  the  result  of  lack  of 
,  nutrition,  and  manifests  itself  either  as  a  local  sclero.sis  or  as 
a  tissue  necrosis,  with  a  resulting  ulcer  that  may  involve 
not  only  the  mucous  membrane  and  cellular  tissue  but  also 
■muscles  and  cartilages  as  well.  Bacilli  appear  in  the 
discharges  and  the  tuberculous  process  extends. 

In  tuberculous  individuals  there  is  often  observable  an 
asiiy  gray  appearance,  differing  from  the  ordinary  paleness 


FiC.  144.-Larynef.1l  rubtrculM 


(SahU). 


of  anemia  of  mucous  membranes  at  the  junction  of  the  hard 
and  soft  palate.  The  same  color  is  also  less  frequently 
observable  in  the  larynx.  There  is  sometimes  slight  local- 
ized congestion  of  the  cords,  one  of  which  may  be  partially 
paralyzed  and  sluggish  in  its  movements  from  the  pressure 
of  a  hypertrophied  tuberculous  lymphatic  upon  the  recurrent 
laryngeal  nerve.  The  voice  under  such  circumstances  is 
Somewhat  aphonic  and  perhaps  sHghtty  hoarse  at  times. 

Characteristic  lesions  are  submucous  infiltrations,  gener- 
ally club-like  in  shape,  sometimes  involving  one  or  both 
arytenoids, "pyriform  arytenoids  "(Fig.  i44),orprodudngthe 
"  turbine-shaped  "  epiglottis.  Minute  tubercles  break  down 
upon  the  cords,  producing  ulcers  that  give  the  cords  a 
*  moth-eaten  "  appearance  (Fig.  145).    Fungus-like  thicken- 
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ing  of  the  interarytenoiij  mucous  membrane  is  common  in 
lai>'ngeal  tuberculosis.  Deep  ulcerations  invoUing  necros- 
ing cartilage  is  a  later  stage,  from  which  there  are  few  re- 
coveries. Usually  the  concomitant  lung  lesions  have  also 
reached  an  advanced  stage,  and  the  fatal  end  is  hastened  by 
the  patient's  inability  to  swallow  or  e\-en  breathe  without 
pain. 

Difftrcntuil  Diagnosis. — In  certain  cases  the  differential 
diagnosis  between  malignant  ulceration  and  tuberculosis  is 
one  of  extreme  difficulty.  In  malignant  ulceration  the  in- 
flamed and  reddened  appearance  of  the  unaffected  mucous 
membrane  of  the  larynx  contrasts  strongly  with  the  pale 
and  anemic  appearance  in  tuberculosis.  There  is  tlie  lung 
involvement  in  tuberculosis,  the  greater  involvement  of  the 
cervical  glands  in  malignant  disease.  There  are  two  other 
conditions  of  the  larjiix  that  sometimes  closely  simulate 
tuberculosis  in  appearance — -syphilis  and  lupus. 

It  should  be  borne  in  mind  that  tuberculosis  is  sometimes 
engrafted  upon  a  syphilitic  ulcer.  Syphilitic  ulcer  of  the 
larynx  follows  the  breaking  down  of  a  gumma.  There  is 
usually  a  history  of  syphilis  or  syphilitic  lesions  may  be 
found  upon  the  body  elsewhere.  The  diagnosis  will  be 
cleared  up  by  the  administration  of  antisyphititic  remedies. 

Lupus  is  tuberculosis  of  the  larj-nx  resulting  from  the 
inoculation  of  the  larynx  with  an  attenuated  tubercle  bacilli, 
is  usually  secondary  to  lupus  of  the  mouth  or  pharj'nx, 
and  is  an  extremely  rare  disease. 

Symptotits, — In  the  earlier  stages  of  the  disease  there  are 
practically  no  symptoms  except  perhaps  occasional  transi- 
tory hoarseness  or  very  slight  aphonia.  These  voice 
symptoms  increase  as  the  disease  progresses  until  the  voice 
may  be  a  mere  whisper  and  very  hoarse.  The  interference 
with  vocalization  may  be  due  to  pressure  upon  the  recur- 
rent laryngeal  nerve,  inter.irytenoid  thickening  interfering 
mechanically  with  the  approximation  of  the  cords,  tuber- 
cular infiltration  of  the  muscles  or  involvement  of  the 
arytenoid  articulations  or  ulcerations  upon  the  cords. 
Thick,  tenacious  mucus  coughed  up  from  the  trachea  or 
supplied  by  the  larynx  if  ulcers  are  present  may  adhere  for 
a  time  to  the  cords  and   interfere  with   vocalization    until 
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dislodged.  This  usually  occurs  after  several  ineffectual 
efibrts — the  mass  being  expelled  through  the  mouth  with 
considerable  force. 

A  hacking,  dry  cough  is  often  present  when  there 
interaryteiioid  thickening.  When  ulceration  is  present  the 
secretions  are  more  abundant  and  contain  the  tuberculous 
bacillus.  The  secretions  are  sometimes  streaked  with 
blood,  but  abundant  hemorrhagt;  from  tubercular  ulcerative 
laryngitis  probably  never  occurs. 

Pain  on  swallowing  occurs  where  the  infiltration  of  the 
arytenoids  or  epiglottis  is  great,  and  there  is  a  sense  of 
obstruction  in  deglutition  as  if  from  a  "  lump  in  the  throat." 
Deglutition  becomes  exquisitely  painful  when  ulceration 
has  occurred  upon  the  epiglottis  or  in  the  aryepiglottic  fold. 
Ulceration  within  the  larynx  gives  rise  to  little  or  no  dys- 
phagia and  liquid  gives  rise  to  less  pain  than  solid  food. 
So  exquisitely  painful  is  the  act  of  swallowing  in  some 
cases  that  patients  have  been  known  to  refuse  food  or  drink 
for  days  rather  than  endure  the  torture  of  swallowing  it. 

Prognosis. — Cures  have  been  reported  even  in  the  ulcera- 
tive stage  of  the  disease,  but  the  progress  of  the  disease  in 
all  cases  is  usually  slow  and  tedious,  Harland  .states  that 
the  chances  of  improvement  in  tuberculosis  of  the  larynx 
are  nearly  as  follows  : 

"  I,  larynx  free  from  disease;  prognosis  so  far  good, 
2.  Congestion  of  cords  (vasomotor) ;  prognosis  good ; 
examination  of  lungs  indicated.  3.  Superficial  ulcer,  local- 
ized infiltration  or  tuberculoma  ;  chances  of  improvement 
about  60  per  cent.  4,  Deep  ulceration ;  chances  of  im- 
provement about  38  per  cent.  5.  Lesions  of  vocal  cord, 
ventricular  band,  or  interarytenoid  fold  ;  chances  of  improve- 
ment about  89  percent.  6,  Lesions  of  epiglottis  or  aryepi- 
glottic fold  ;  chances  of  improvement  about  29  per  cent." 

Treatment. — The  treatment  of  the  milder  forms  of  the 
disease  should  be  largely  systemic.  It  should  be  borne  in 
mind  that  the  disease  only  does  great  harm  when  it  causes 
pain  or  prevents  the  taking  of  (bod,  and  that  occasionally 
large  ulcers  have  been  seen  to  heal  with  practically  no  local 
treatment.  Cutting  operations  with  the  expectation  of 
eradicating  the   local  disea.se  are  probably,  in  most  cases, 
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worse  than  useless,  as  it  is  impossible  to  know  how  far  the 
bacilli  have  penetrated  the  apparently  sound  tissue  about  a 
lesion.  Of  course,  if  tubtrrcle  papilloma  in  the  interary- 
tenoid  or  other  regions  attain  suchasize  as  to  produce  dysp- 
nea, as  they  rarely  do,  an  effort  should  be  made  to  lemove 
them  with  forceps  or  snare ;  otherwise  those  growths  should 
be  let  alone.     They  frequently  recur  after  removal. 

Ulcerations  should  be  cleansed  with  equal  parts  of 
Dobell's  solution  and  peroxid  of  hydrogen  by  means  of 
a  spray  from  an  atomizer.  After  the  parts  have  been 
cleansed  the  ulceration  should  be  dusted  by  means  of  a 
powder-blower  with  Formula  59. 

Owing  to  the  bulk  of  tlie  tannic  acid  contained  in  this 
powder  the  amount  of  morphin  in  the  quantity  thrown  by 
the  powder-blower  into  tlie  larj'nx  is  verj^  minute,  but  if 


n 


^    „         ant.      lo  orda^to^rcBchall  locaLkiq  in  iIk  Imryrivlhe 

cnrer  i^  provided  wilh  a  flrnlblc  ^Tiaft  thai  can  IwbvDt  lo  cqict  aitr  wdinanr  larvnt,  aiHl  has 
an  rdgc  thai  cula  upward  and  backward.  =ind  aiiiiih«  thai  rata  auwuwan]  aiHl  fonrard. 

for  any  reason  the  morphin  is  objectionable,  it  may  be 
omitted  from  the  formula. 

Excessive  pain  on  swallowing  may,  of  course,  be  relieved 
by  cocainizing  the  larynx,  either  with  an  atomizer  or  a 
laryngeal  applicater.  A  lozenge  containing  J  to  J  gr.  of 
cocain,  dissolved  in  the  mouth  before  meals,  yields  fairly 
satisfactory  results.  However,  for  the  relief  of  painful 
deglutition  no  remedy  yields  such  satisfactory  rcsidts, 
everything  considered,  as  orthoform. 

This  nearly  insoluble  substance  has  the  property  of  pro- 
ducing analgesia  when  applied  to  exposed  nerve-endings. 
It  is,  therefore,  especially  valuable  as  an  application  to  irri- 
table ulcers  after  they  have  been  cleansed  with  Dobell's 
solution  and  peroxid  of  hydrogen.  Its  anesthetic  effects 
are  increased  by  a  previous  application  of  a  solution  of 
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cocain  and  persist  for  four  or  five  hours.  When  insufflated 
into  a  tuberculous  larynx  the  powder  produces  a  momen- 
tarj'  smarting,  followed  by  analgesia  more  or  less  complete, 
which  persists  as  long  as  the  powder  adheres  to  an  abraded 
surface  or  an  ulcer.  The  powder  possesses  decided  anti- 
septic qualities  and  promotes  the  healing  of  tuberculous 
ulcerations.  It  has  little  effect  upon  the  unbroken  mucous 
membrane. 

A  nurse  or  one  of  the  patient's  friends  can  be  taught  to 
insufflate  orthoform  into  a  tuberculous  larynx  ten  minutes 
before  each  meal,  and  in  many  instances  thus  secure  com- 
plete relief  from  dysphagia.  Orthoform  is  said  to  be  non- 
toxic, and  hence  may  be  used  locally  in  liberal  quantities.  It 
may,  of  course,  be  prescribed  in  the  form  of  a  lozenge,  but 
with  not  nearly  as  satisfactory  results  as  when  the  powder 
is  insufflated  into  the  larynx. 

A  spray  of  menthol  in  albolene  (lOgr,  to  I  ounce)  may 
be  used  by  the  patient  inhaling  each  time  he  compresses 
the  bulb  of  the  atomizer.  It  yields  fairly  satisfactory 
results  in  a  few  cases.  However,  before  using  any  apphca- 
tion  to  the  larynx  himself  the  patient  should,  of  course, 
cleanse  it  as  thoroughly  as  possible  under  the  circum- 
stances by  inhahng  the  spray  from  an  atomizer  containing 
equal  parts  of  Dobell's  solution  and  peroxid  of  hydrogen. 
Fluids,  especially  if  iced,  commonly  cause  much  less 
pain  on  swallowing  than  solids,  and  iced  milk  can  some- 
times be  taken  through  a  tube  with  the  patient's  head 
hanging  over  the  bed  when  it  would  be  much  more  painful 
to  sit  up  and  drink  the  fluid ;  but  in  extreme  cases  the 
stomach-tube  and  rectal  alimentation  will  have  to  be  em- 
ployed. 

Syrupi  lactic  acid  is  a  remedy  that  is  said  to  have  the 
property  of  destroying  tuberculous  structures  without 
attacking  the  surrounding  sound  tissues.  Its  application 
to  a  tuberculous  ulcer  is  so  painful  that  its  use  should 
always  be  preceded  by  thoroughly  cocainizing  the  larynx 
with  a  lo  percent,  solution  of  cocain.  The  applications 
can  be  made  at  intervals  of  four  or  five  days  and  be  pre- 
ceded, if  necessary,  by  cureting  the  clean.sed  ulcer.  It  is 
best  to  commence  by  lightly  touching  the  parts  with  a  25 
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per  cent,  solution  of  the  syrupy  acid  and  gradually  increas- 
ing the  strength  from  visit  to  visit  as  the  patient  becomes 
accustomed  to  the  pain.  The  remedy  undoubtedly  hastens 
cicatrization  of  ulcers  and,  it  is  claimed,  promotes  the  ab- 
sorption of  deposits.  It  should  be  used  with  judgment 
and  caution,  as  the  edema  is  frequently  increased  for  a  day 
or  two  if  lactic  acid  is  applied  too  freely  or  an  attempt  is 
made  to  "  rub  in  "  the  remedy  upon  the  floor  of  a  tuber- 
culous ulceration. 


1 


Laryngeal  Tninors. — The  tumors  most  commonly  met 
with  in  the  larj'ux  are  papilloma,  fibroma,  angioma, 
myxoma,  cyst,  sarcoma,  and  carcinoma. 

Symptoms. — The  most  noticeable  symptom  is  mechanical 
obstruction  to  breathing  and  phonation  proportionate  to  its 
size  and  location.  If  the  tumor  is  small  and  situated  upon 
a  vocal  cord,  dysphonia  results  from  interference  with  its 
vibration,  while,  if  the  growth  is  situated  in  the  anterior 
commissure  between  the  cords,  aphonia  results  from  the 
tumor  preventing  their   approximation.      If,  however,  the 
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■  tumor  is  small   and  situated   above  the  vocal   bands,  but 

■  slight,  if  any,  subjective  symptoms  will  be  noticed.  As  the 
V  growtii  of  a  laryngeal  tunior  increases  dyspnea  increases 
B  and  asphyxia  may  suddenly  occur  unless  prompt  relief  is  at 
W  hand.  Cough  is  not  usually  present  unless  the  growth  is 
*      of  such  a  character  as  to  vibrate  in  the  breath-current  and 

titillate,  as  it  were,  the  interior  of  the  laiynx  (Fig.  148), 
when  cough  and  laryngeal  spasms  may  occur.  Chronic 
laryngitis  is  usually  present  as  the  result  of  laryngeal 
tumors. 

Papillomata  found  in  the  larynx  of  children  offer  some 
pecuUarities,  They  are  soft  and  usually  multiple.  They 
are  usually  associated  with  a  catarrh  of  the  nasopharynx 
and  hypertrophied  tonsils,  and  sometimes  disappear  under 
the  application  of  astringent   powders  to  the   larynx  and 


successful  treatment  of  the  nasal  and  pharyngeal  affection, 
to  the  existence  of  which  in  many  instances  they  seem 
largely  due. 

The  papillomata  of  adults  arc  harder  than  those  of  chil- 
dren, and  are  usually  situated  on  the  vocal  cords  or  ventric- 
ular bands. 

Etielogy. — Any  long-continued  irritation  of  the  laryngeal 
mucous  membrane  may  result  in  hyperplasia  and  the 
growth  of  warts.  When  the  result  of  long-continued 
catarrhal  inflammation,  papillomata  usually  occupy  the 
interarytenoid  space  anti  the  posterior  extremities  of  the 
vocal  cords. 

Papillomatous  growths  are  sometimes  seen  about  tuber- 
cular ulcerations  and  upon  the  mucous  membrane  covering 
gummata  and   tumors    lying    underneath    the   laryngeal 


26o     DJSEASES    OF    THE    NOSE,    THROAT,    AND    EAR 

mucous  membrane.  Under  such  circumstances  a  piece  re- 
moved by  the  forceps  from  the  larynx  may  under  the 
microscope  present  the  appearance  of  papilloma,  and  in  its 
deeper  parts  that  of  carcinoma,  and  hence  give  rise  to  the 
erroneous  impression  that  papillomata  are  prone  to  gen- 
erate into  carcinomata. 

In  case  the  papillomata  occur  in  connection  with  laryn- 
geal phthisis,  syphilis,  or  a  laryngeal  tumor,  they  result 
from  the  irritation  to  the  laryngeal  mucous  membrane 
caused  by  the  primary  disease. 

Laryngeal  carcinomata  may  be  divided  into  intrinsic  and 
extrinsic.    Intrinsic  carcinoma  attacks  the  ventricular  bands, 
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the  ventricle,  and  the  vocal  cords.  Extrinsic  has  its  origin 
upon  the  epiglottis,  the  arytenoid  folds,  and  the  pyriform 
sinus. 

In  extrinsic  carcinoma  the  lymphatic  glands  arc  aflected 
almost  from  the  commencement,  the  disease  rapidly  ad- 
vances toward  a  fatal  termination,  and  is  rarely,  if  ever, 
cured  by  operation. 

Intrinsic  carcinoma  is  a  less  grave  affection  ;  its  advance 
is  less  rapid  and  the  neighboring  lymphatics  often  remain 
for  a  long  time  uninvolved.  Extirpation,  either  partial  or 
entire,  should  not  be  undertaken  except  the  disease  be 
intrinsic  and  limited  entirely  to  the  larynx. 

TreaUncni. — Tumors  springing  from  the  epiglottis  can 
usually  be  removed  by   means  of  a  Jarvis  snare   with   a 


lancet  (Fig.  141)  and  their  contents  allowed  to  escape,  after 
which  the  end  of  a  probe  on  which  nitrate  of  silver  has  been 
fused  should  be  passed  into  the  cyst  and  its  interior  thor- 
oughly cauterized,  PapiUomata  (Fig.  149)  and  soft  or  pe- 
dunculated tumors  should  be  removed  by  means  of  the  laryn- 
geal forceps  (Figs.  151,  152),  if  necessary  picking  off  piece 
after  piece  until  the  entire  tumor  has  been  removed.  In 
every  case  of  tumor  of  the  larynx  the  emergencies  of  the 
case  govern  the  operative  procedures  necessary.  If  the 
removal  of  the  tumor  is  very  urgent  to  prevent  suffocation, 


Fig.  150.— Cardnonu  of  ihe  laryai  (Sioerck). 

and  the  patient's  throat  is  too  irritable  to  permit  instru- 
mental interference  without  danger  of  fatal  result  from 
induced  spasm  of  the  glottis,  tracheotomy  should,  of  course, 
be  performed  before  the  removal  of  t!ie  tumor  is  attempted. 
If  the  growth  is  malignant,  extirpation  of  the  larynx,  either 
in  part  or  as  a  whole,  gives  the  only  hope  of  bringing  about 
a  cure  of  the  affection.  The  operation  should  be  performed 
as  soon  as  a  certain  diagnosis  is  established.  In  inoperable 
cases  the  x-ray  may  be  used. 

It  is  generally  useless  to  attempt  the  removal  of  any 
laryngeal  growth  with  the  forceps  until  the  lar)'nx  has  been 
so  thoroughly  cocainized   that   no  spasm  occurs  upon  the 
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introduction  of  a  probe.  This  can  almost  always  be  accom- 
plished by  painting  the  interior  of  the  larynx  with  a  lO  per 
cent,  solution  of  cocain  by  means  of  a  lar^'ngeal  applicator 


until  no  spasm  occurs  when  the  applicator  or  probe  is  intro- 
duced into  the  larynx.  In  the  larynx  cocain  anesthesia 
occurs  more  rapidly  than  in  the  nose,  but  lasts  for  only  a 
short  time. 


Foreign  Bodies  in  the  Larynx. — Smooth  substances,  such 
as  small  pebbles,  shoe-buttons,  seeds  of  various  kinds,  etc., 
are  not  apt  to  lodge  in  the  larynx,  but  are  either  removed 
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by  a  fit  of  coughing  or  drop  into  the  trachea.  Substances 
with  sharp  points,  Hke  fish-bones  or  pins  {Fig.  153),  are 
often  partially  inibeded  in  the  tissues  of  the  larj'nx. 

Treatment. — The  foreign  body  should  be  removed  with 
the  laryngeal  forceps  when  possible.  In  rare  cases  a  wound 
of  the  interior  of  the  larynx  is  rapidly  followed  by  edema 
of  the  glottis.  Under  these  circumstances  tracheotomy 
should  be  performed  before  any  attempt  is  made  to  remove 
the  offending  substance. 

Thyrotomy. — This  operation  consists  in  the  separation  of 
tiie  two  wings  of  the  thyroid  cartilage  by  means  of  an 
incision  through  the  angle  of  the  thyroid  cartilage,  thus 
exposing  the  interior  of  the  larynx  for  tlie  removal  of 
tumors  or  foreign  bodies  that  cannot  be  removed  readily 


through  the  mouth.      The  operation  is  done  under  chloro- 
form anesthesia  and  in  the  tracheotomy  po.sition. 

An  incision  is  made  through  the  skin  from  the  thyro- 
hyoid space  to  the  upper  tracheal  rings  exactly  in  the 
median  line.  The  underlying  structures  arc  divided  care- 
fully by  means  of  a  knife  and  a  grooved  director.  The 
thyroid  prominence  bulges  out  of  the  wound  and  can  be 
opened  by  passing  one  blade  of  a  stout  pair  of  angular 
scissors  through  the  cricothyroid  membrane  into  the  larj-nx. 
The  larynx  can  also  be  opened  by  means  of  a  .stout  bistoury 
or,  when  ossified,  by  means  of  a  Sajous  .saw  (Fig.  66), 
The  edges  of  the  wound  are  now  separated  with  retractors 
in  the  hand.s  of  an  assistant,  aiid  spasm  of  the  larj'ngea! 
muscles,  which  always  occurs  when  the  larynx  is  opened, 
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is  controlled  by  brushing  the  laryngeal  mucous  membrane 
with  a  4  per  cent,  solution  of  cocain.  The  operation  is  a 
comparatively  bloodless  one  and  exposes  in  a  very  satis- 
factory manner  the  interior  of  the  larynx  for  the  removal 
of  a  foreign  body  or  a  tumor. 

After  the  removal  of  the  tumor  or  foreign  body  the 
severed  edges  of  the  cartiia.gc  are  united  by  one  or  more 
catgut  sutures  and  the  skin  wound  brought  together  by 
sutures  of  worm-gut.  Union  usually  occurs  by  first  in- 
tention, but  tlie  ultimate  condition  of  the  voice  depends 
upon  the  amount  of  damage  done  to  the  interior  of  the 
larynx.  The  removal  of  a  foreign  body  or  small  tumor 
is  not  followed  by  any  very  appreciable  impairment  of  the 
voice. 

The  after-treatment  after  removal  of  a  smali  tumor  by 
this  method  consists  in  keeping  the  patient  quiet  in  bed  for 
a  week  or  so  and  forbiddiug  the  use  of  the  voice.  For  the 
first  few  days  the  diet  should  be  liquids. 

NEUROSES   OF  THE   LARYNX 

Neuroses  of  the  larjnx  are  divided  into  sensory  and 
motor  neuroses. 

Sensor;  neuroses  are  anesthesia,  hyperesthesia,  and  pares- 
thesia. 

Anesthesia  of  the  mucous  membrane  of  the  larynx, 
sometimes  accompanying  motor  paralyses  of  the  larynx, 
is  occasionally  observed  in  hysteria  and  in  the  insane. 

Hyperesthesia  acompanies  all  forms  of  laryngeal  inflam- 
mation except  some  forms  of  early  tuberculosis.  It  is 
frequently  present  in  neurotics. 

Paresthesia  manifests  itsel  f  chiefly  as  a  sensation  of  chok- 
ing or  as  of  a  foreign  body  in  the  larynx  of  hysteric 
individuals. 

These  sensations  are  sometimes  the  result  of  disease  of 
the  pharynx  or  tonsils,  and  when  this  condition  exists  it 
should  receive  appropriate  treatment.  In  the  mean  time 
considerable  relief  will  follow  the  administration  of  10  to  15 
gr.  of  the  bromid  of  sodium  three  times  a  day. 

Motor  neuroses  are  spasm  incoordination  and  paralysis  of 
the  laryngeal  muscles. 
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Spasm  of  the  laryngeal  muscles  appears  in  three  forms — 
spasmodic  cough,  spasm  of  the  adductors,  and  spasm  of 
the  tensors  of  the  cords. 

Sp&smodic  laryngeiil  cougli  or  laryngeal  chorea  is  a  condition 
commonly  described  under  this  heading,  although  other 
respiratory  muscles  beside  those  of  the  larynx  are  involved 
in  the  paroxysms  of  coughing,  which  is  of  a  peculiar  bark- 
like character  resembling  that  of  a  big  dog.  The  paiox- 
ysms  of  coughing  occur  at  frequent  intervals  during  the 
day,  but  cease  during  sleep.  The  disease  occurs  more 
frequently  in  neurotic  females  than  in  males.  It  is  not 
associated  with  chorea  in  any  manner  whatever,  nor  is  there 
any  evidence  of  laryngeal  inflammation  on  examination 
with  the  laryngoscope. 

Treatment  should  be  directed  toward  improving  the 
individual's  general  health.  Good  results  generally  follow 
the  prolonged  use  of  some  nerve  tonic  like  pil.  sumbul 
comp.,  one  after  meals  and  at  bedtime,  but  quicker  relief 
can  generally  be  obtained  from  bromid  of  sodium,  10  to  15 
gr.,  after  meals  and  at  bedtime. 

The  use  of  tlie  induced  current,  one  sponge  on  the  skin 
on  each  side  of  the  lai^nx,  does  good  probably  from  the 
impression  it  makes  on  the  mind  of  the  patient.  To 
accomphsh  this  the  electricity  should  be  used  as  strong  as 
it  well  can  be  borne  by  the  patient.  Aside  from  the  use  of 
electricity  local  treatment  is  not  indicated. 

Spasm  of  tbe  Tensors  of  the  Vocal  Cords. — This  is  a  rare 
condition  affecting  singers,  actors,  and  orators,  somewhat 
analogous  to  the  spasm  of  the  muscles  observed  in  the 
muscles  of  the  hand  in  writers'  cramp. 

Symptnnts. — The  voice  is  suddenly  lost,  possibly  in  the 
midst  of  a  sentence,  by  a  spa.sm  (sometimes  i>ainful)  of  the 
cords.  The  greater  the  effort  to  speak  or  sing,  the  tighter 
and  longer  the  spasm.  After  a  moment  the  spasm  subsides 
and  the  voice  Is  normal  for  several  minutes,  when  another 
spasm  may  occur,  Examination  with  the  laryngoscope 
during  a  spasm  shows  the  cords  tightly  approximated  in 
the  position  for  vocalization.  There  may  or  may  not  be 
slight  hyperemia  of  the  larynx. 

Trcalminl  consists  in  rest  of  the  voice,  preferably  in  the 


266    DISEASES   OE   THE  .WOSE,    THROAT,   AND  EAR 

country  or  at  the  seashore,  tonics,  and  attention  to  personal 
hygiene. 

Spasm  of  the  adductor  lauBcles  or  laryiigismus  Btridnlns, 
falae  croup,  generally  involves  the  crico-arytenoidei  externi 
and  the  arytenoideus. 

Etiology. — The  condition  usually  occurs  in  neurotic  chil- 
dren under  three  years  of  age.  There  is  frequently  some 
pathologic  condition  of  the  nose  and  nasopharynx  that  ren- 
ders the  nerve-endings  of  the  upper  respiratory  tract  more 
irritable,  and  in  neurotic  children  is  sufficient  to  induce  a 
reflex  spasm  of  the  adductor  muscles  of  the  vocal  cords  from 
trifling  causes,  such  as  a  slight  lowering  of  the  temperature 
during  the  night  after  the  child  has  gone  to  bed,  kicking 
off"  the  bedclothing,  etc. 

In  some  adults  the  entrance  of  a  small  particle  of  food 
or  dust  into  the  lar^^nx  produces  a  condition  similar  to 
laryngismus  stridulus.  In  such  individuals  applications  to 
the  nasopharynx  of  iodin-potassium-iodid-glycerin ;  solu- 
tions of  sulphate  of  zinc  or  any  of  the  other  routine  applica- 
tions to  the  nasopharynx  may  be  followed  by  alarming 
spasms  of  the  laryngeal  adductor  muscles  if  a  drop  of  the 
solution  by  any  mischance  happens  to  drip  into  the  larynx. 
The  same  thing  occurs  in  such  individuals  after  the  applica- 
tion of  an  ordinary  remedy  to  the  larynx. 

To  the  inexperienced  laryngologist  the  symptoms  are 
sufficiently  alarming.  After  the  laryngeal  application  the 
patient  suddenly  becomes  cyanosed  and,  with  protruding 
eyeballs,  clutches  at  his  throat  The  patient  gasps.  The 
respiration  is  loudly  "crowing,"  like  that  of  a  child  with 
laryngismus  stridulus,  and  death  from  suflbcation  seems 
imminent.  These  alarming  symptoms  disappear  as  suddenly 
as  they  occurred  if  the  patient  makes  an  effort  to  pronounce 
words.  The  practitioner. in  a  loud  voice  should  command 
the  patient  to  say  "  One,  two,  three,"  or  in  an  equally  loud 
and  commanding  voice  inquire,  "What  is  your  name?" 
When  the  patient  makes  an  eiifort  to  answer  the  spasm  of 
the  glottis  vanishes  and  breathing  becomes  at  once  normal. 

In  the  first  stages  of  locomotor  ataxia  there  is  occasion- 
ally a  history  of  spasms  of  the  adductor  muscles  resembling 
laryngismus  stridulus,  and  in  an  adult  such  a  history  in  the 
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absence  of  foreign  bodies  gaining  entrance  into  the  larj'nx 
should  be  a  sufficient  warrant  to  search  for  other  symptoms 
of  this  disease. 

Symptoms. — In  children  the  attack  appears  suddenly  dur- 
ing the  night  in  apparently  healthy  children.  The  child 
suddenly  sits  up  in  bed  gasping  for  breath.  At  the  height 
of  the  attack  it  is  markedly  cyanosed,  when  suddenly  there 
is  a  deep  inspiration  and  the  symptoms  rapidly  disappear. 
There  remains  no  symptoms  of  laryngeal  inflammation 
except  that  during  the  day  there  may  be  a  slight  "  croupy  " 
cough. 

Prognosis. — The  attacks  of  false  croup  not  infrequently 
recur  at  intervals  for  weeks  or  months.  It  is  said  that  in 
very  young  children  the  attacks  sometimes  terminate  in 
eclampsia  or  convulsions, 

Trfatmeiit  is  directed  to  the  prompt  relief  of  the  laryn- 
geal spasm.  This  can  sometimes  be  accomplished  by  mak- 
ing the  child  sneeze  by  tickling  the  nose  with  a  feather  or 
a  pinch  of  snuff  When  sneezing  occurs  the  spasms  cease. 
The  inhalation  of  a  few  drops  of  chloroform  from  a  hand- 
kerchief is  generally  effective.  Extreme  heat  or  cold  to 
the  skin  over  the  larynx  or  3  drops  of  adrenalin  chiorid 
solution  (i  :  1000)  hypodermically  will  sometimes  relieve 
the  spasm.  Any  or  all  of  these  measures  should  be  tried 
while  a  hot  mustard-bath  is  being  prepared.  The  child 
should  be  placed  in  this  and,  after  remaining  for  a  few 
moments,  taken  out  and  carefidly  wrapped  in  a  warm  woolen 
blanket  before  being  replaced  in  bed.  For  very  severe 
attacks  Coakley  advised  the  following  as  a  rectal  injection: 

K  ChtonJis  hydralis,  gr.  vj ; 

Potassee  bromidi,  gr.  x ; 

Aqua,  1.  s,  Bii,  fSj.— "" 

Sig.   U»  as  B  reclal  injection  for  a  child  six  monlhi  olil. 

s  a  prophylactic  between  the  attacks  all  sources  of  irri- 
tation should   be   sought  for   and   removed.     These   may 
include  errors  of  digestion,  carious  teeth,  or  nasopharyngeal 
disease.     Hearty  suppers  and  lunches  at  bedtime  should  be 
'  forbidden. 

Somnos  in    J-teaspoonful  doses  should  be  given  every 


three  hours  during  the  day  for  a  week  or  more  or 
until  the  immediate  danger  of  a  recurrence  of  tlie  attack 
seems  to  have  disappeared.  The  child  should  then  take 
syrup  of  the  iodid  of  iron  after  meals,  i  drop  for  each  year  of 
its  age,  up  to  !o  drops,  with  or  without  cod-liver  oil.  Syrup 
of  the  hypophosphites  may  be  substituted  for  the  iron  at 
the  physician's  discretion. 

In  adults  and  nervous  children  sodium  bromid  answers  a 
useful  purpose.  Pil.  sumbul  comp.  or  some  other  combina- 
tion of  iron,  valerian,  and  asafetida  may  be  given. 

Laryngeal  Tertigo  or  Epilepsy. — This  is  a  rare  laryngeal 
neurosis  occurring  more  frequently  in  males  than  females. 

Etiology. — The  disease  occurs  in  neurotic  individuals,  and 
the  symptoms  are  probably  due  to  an  incoordination  of  the 
respiratory  centers  implicating  the  laryngeal  muscles  in  such 
a  manner  as  to  produce  closure  of  the  glottis. 

Symptoms, — The  prodromes  are  a  tickling  sensation  in 
the  larynx  and  a  fit  of  coughing.  The  patient  draws  a 
long  breath.  The  glottis  clo.scs  and  the  inspired  air  is  con- 
fined in  the  lungs.  There  follows  vertigo,  cyanosis,  and 
sometimes  loss  of  consciousness.  The  "fit"  then  passes 
oflf,  to  be  repeated  at  intervals. 

The  laryngoscope  shows  no  characteristic  lesion ;  a  nor- 
mal larynx  or  .slight  catarrlial  inflammation  being  commonly 
observed.  Disease  of  the  nose  and  pharynx  catarrhal  in 
character  is  frequently  present  in  such  cases. 

Prognosis. — Tlie  prognosis  as  regards  life  is  favorable. 
There  may,  however,  be  a  recurrence  of  the  attacks  of  laryn- 
geal vertigo  extending  over  a  period  of  years, 

Treatment. — The  treatment,  like  that  of  otlier  neuroses, 
consists  in  hygienic  measures  calculated  to  improve  the  in- 
dividual's general  health,  and  if  the  attacks  are  frequent 
the  administration  of  antispasmodics.  Galvanic  electricity, 
the  positive  pole  over  the  larynx,  may  be  employed. 

Paralysis  may  affect  but  one  laryngeal  muscle  or  pair  of 
muscles;  or  it  may  affect  several  of  them  at  once,  and  may 
be  either  unilateral  or  bilateral.  Paralysis  of  the  larynx  may 
be  divided  clinically  into  paralysis  of  the  adductors,  paralysis 
of  the- abductors,  and  paralysis  of  the  tensors  of  the  cords. 
.  Etiology. — The  laryngeal  muscles  receive  their  nerve-sup- 
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ply  by  means  of  two  branches  of  the  pneumogastric — the 
superior  laryngeal  and  the  recurrent  laryngeal.  The  pneumo- 
gastric, at  its  origin,  is  a  sensory  nerve,  but  receives  motor 
fibers  from  the  spinal  accessory,  so  that  it  possesses  both 
sensory  and  motor  functions  above  the  point  where  the 
superior  laryngeal  is  given  off!  Paralysis  of  the  laryngeal 
muscles  may  be  due,  like  paralysis  of  other  muscles,  to  {1) 
disease  or  injury  of  the  brain  involving  the  cerebral  portion 
of  the  nerves  that  supply  the  larynx;  (2)  injury  or  pressure 
of  the  nerves  below  their  cerebral  portion  ;  ( 3)  an  abnormal 
condition  of  the  muscles  themselves,  and  (4)  some  systemic 
dyscrasia;,  like  rheumatism  or  hysteria,  because  of  which 
the  muscles  are  unable  to  respond  to  nervous  influence. 


BiUleral  psnil^  of  ihc  adduaon  (cnHco-arylcnaUl  laUrsRs  Mid  srytcnDldoB}. 
Appearance  in  itltcmpltd  phanAIiDD  (Lvnnox  Ebvwnc). 


Adductor  Paralysis. — Adduction  of  the  vocal  cords  being 
performed  by  means  of  the  lateral  crico-arytenoid  muscles 
and  the  arytenoidcus  muscle,  paralysis  of  these  muscles 
causes  the  cords  to  remain  in  a  state  of  extreme  abduction. 
This  condition  is  in  most  instances  due  to  hysteria,  rheuma- 
tism involving  either  the  muscles  or  the  cricothyroid  joint, 
or  ch  ronic  poisoning  by  lead  or  arsenic.  If  bilateral  paralysis 
exists,  the  vocal  cords  will  be  seen  in  the  laryngeal  mirror 
separated  to  the  utmost  degree  (Fig.  [54!  and  the  voice 
will  be  completely  lost.  If^paralysis  of  the  ar)'tcnoideus 
muscle  alone  exists,  which,  however,  is  rarely  the  case,  the 
anterior  two-thirds  of  the  vocal  bands  can  be  approximated ; 
but  a  triangular  space  will  be  left  behind  the  vocal  processes 
during  phonalion,  through  which  the  breath  escapes  and 
renders  the  voice  feeble,  and  its  use  in  singing  and  speaking 
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both  fatiguing  and  unsatisfactory.  This  condition  of  affairs 
may  occur  during'  tliii  course  of  either  acute  or  chronic  laryn- 
gitis from  extension  of  the  inflammation  to  the  arytenoideus 
muscle  (Fig.  155). 

In  unilateral  adductor  paralysis  only  one  cord  is  seen  in 
extreme  abduction  during  phonation,  and  the  opposite  cord 
will  be  observed  to  pass  beyond  the  median  line,  so  as  to 
approach  as  near  as  possible  to  its  motionless  companion 
(Fig.  1 56).  Altiiough  aphonia  exists,  the  whispered  words 
are  usually  perfectly  comprehensible. 

Abductor  Paralysis. ~-Ahdvict\on  of  the  vocal  cords  is 
accomplished  solely  by  means  of  the  crico-arytenoid  muscle, 


and  hence  the  complete  paralysis  of  both  of  them  will  pre- 
vent separation  of  the  cords,  and  almost  completely  prevent 
the  entrance  of  air  into  the  lungs  ;  a  mere  slit  posteriorly, 
which  represents  the  action  of  the  arytenoideus,  being  the 
extent  of  the  available  breathing  space.  During  expiration, 
however,  the  vocal  cords  are  forced  apart  by  the  ascending 
air-current  impinging  upon  their  under  surfaces,  which  curve 
upward  from  the  sides  of  the  larynx.  The  voice  is  unim- 
paired in  this  affection,  but  where  complete  paralysis  of  the 
abductors  exists  it  may  be  necessary  to  perform  tracheotomy 
to  prevent  suffocation  occurring  as  the  result  of  slight  inflam- 
matory swelling  of  the  mucous  membrane  of  the  larynx  as 
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the  result  of  a  cold.  Paralysis  of  the  abductors  may  result 
from  a  tumor  in  the  brain  involving  the  origin  of  both  pneu- 
mogastrics  and  spinal  accessory  nerves.  In  such  cases  the 
abductors  of  the  larynx  are  first  paralyzed,  but  as  the  tumor 
increases  in  size  paralysis  of  the  muscles  of  the  larynx 
results,  the  cords  assuming  the  "  cadaveric  position  "  (Fig. 
1 57).  Paralysis  of  both  posterior  crico  arytenoid  muscles 
may  result  also  by  pressure 
upon  the  recurrent  laryngeal 
nerves  by  an  aneurism,  a  goi 
ter,  or  carcinoma  of  the  esoph 
agus,  or  the  lesion  may  be 
located  in  the  muscles  them 
selves.  When  unilateral  paral 
ysis  only  is  present,  the  af 
fected  cord  will  be  seen  to 
remain  always  in  the  median 
line,  even  during  forced  in- 
spiration, but  subjective  symp- 
toms will  be  so  slight  as  to 
hardly  attract  attention.  The 
voice  will  be  perfect  and  the 
breathing  space  ample,  except 
during  violent  exercise  (Figs, 
158.  159)- 

Two  forms  of  paralysis  of 
the  tensors  of  the  vocal  cords 
arc  met  with,  one  due  to 
paralysis  of  the  cricothyroid  "-'""""  ""•■"•''■ 
mu.scle,  which  is  rare,  and  the  other  one  to  paralysis  of  the 
thyro-arytenoids,  which  is  not  uncommon.  Paralysis  of  the 
former  muscle  causes  the  edges  of  the  cords  to  assume  a 
wavy  line,  touching  each  other  at  irregular  intervals  during 
phonation  (Fig.  160),  while  the  voice  is  coarse  and  remains 
always  at  the  same  pitch.  The  upper  surface  of  the  cords 
appears  convex  during  expiration  and  concave  during 
inspiration.  When  the  thyro-arytenoids  are  paralyzed,  the 
cords  assume  a  slightly  curved  appearance  when  an  attempt 
is  made  to  bring  them  together  during  phonation.  and  a 
slight  space  remains  between  tiieir  centers  (Fig.  161}.     The 
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voice  is  husky,  high  pitched,  and  weak,  the  air  escaping 
through  the  elliptic  space  between  the  cords,  necessitating 
great  effort  on  the  part  of  the  patient  in  order  to  speak. 

Treatment. — The  cause  of  the  paralysis  should  be  care- 
fully sought  and  treated,  the  success  of  the  measures 
adopted  depending,  of  course,  upon  the  nature  of  the  primary 
ailment.  In  suitable  cases  strychnin  should  be  administered 
in  gradually  increasing  doses  until  the  limit  of  toleration 
has  been  reached,  and  galvanism  or  faradism  used  by  means 
of  the  laryngeal  electrode  (Fig.  162),  applied  within  the 
larynx  as  near  as  possible  to  the  affected  muscles.  An 
ordinary  sponge  electrode  is  held  by  the    patient   or  an 


assistant  upon  the  skin  over  the  larynx,  while  the  operator 
guides  the  tip  of  the  electrode  into  the  larj'nx,  watching  its 
progress  with  the  laryngoscope,  until  it  is  in  the  desired 
position.  The  finger-rest  on  the  top  of  the  handle  of  the 
instrument  is  now  depressed  and  the  current  passes.  Each 
application  should  last  but  a  few  seconds,  and  be  repeated 
three  or  four  times  at  each  sitting,  at  intervals  of  one  or  two 
minutes.  Electricity  may  be  used  in  this  manner  every 
other  day,  the  current  used  not  stronger  than  is  sufficient 
to  secure  contraction  of  the  affected  muscles.  At  first  the 
mere  introduction  of  the  electrode  into  the  larynx  causes 
retching  and  gagging,  and  it  may  be  necessaiy  to  apply  a 
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10  per  cent,  solution  of  cocain  to  the  interior  of  the  larynx 
by  means  of  a  pledget  of  cotton  wrapped  about  the  end  of 
a  probe  and  dipped  into  the  solution  in  order  to  anesthetize 
the  parts  sufficiently  to  admit  of  free  manipulation  at  the 
first  sitting.     After  a  few  trials,  however,  the  parts  become 
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Etiology. — Diphtheria  is  endemic  in  all  large  cities, 
especially  in  the  more  crowded  localities,  and  from  lime  to 
time  becomes  epidemic,  spreading  to  the  outlying  districts. 
It  is  more  prevalent  in  the  spring,  autumn,  and  winter  tlian 
in  the  summer.  The  specific  cause  is  the  Klebs-Loffler 
bacillus. 

Pathology. — The  location  and  extent  of  the  pseudomem- 
brane  varies  in  each  case.  It  may  be  limited  to  the  tonsils  or 
it  may  cover  the  entire  fauces  and  extend  into  the  nares  and 
the  larynx.  It  sometimes  extends  through  the  Eustachian 
tubes  to  the  middle  ear.  When  a  diphtheritic  membrane  is 
forcibly  removed  it  invariably  leaves  a  bleeding  surface. 

The  bacilli  are  deposited  in  the  fauces  first  and  cause  the 
membrane  to  become  red,  inflamed,  and  swollen.  The  poison 
kills  the  superficial  layer  of  epithelial  cells,  which  undergo 
coagulation  necrosis.  There  is  a  migration  of  white  blood- 
celis,  which  also  undergo  coagulation  necrosis.  These  proc- 
esses may  only  extend  through  the  superficial  layer  of  the 
mucous  membrane,  but  sometimes  extend  deep  into  the 
tissues  and  produce  gangrenous  ulcers,  The  color  of  the 
pseudomembrane  is  gray  or  grayish  white  at  first  It  some- 
times becomes  yeliow,  but  more  often  is  wliitc  and  flaky,  like 
leaf-lard;  it  may  also  assume  a  dirty  brown  color,  due  to 
hemorrhage  or  to  the  local  use  of  iron  solutions. 

Post  mortem,  the  heart  and  blood-vessels  show  degenera- 
tive changes.  The  heart  may  contain  a  blood-clot.  The 
lungs  frequently  show  evidence  of  fibrinouspleurisy,  bron- 
chopneumonia, or  capillary  bronchitis.  The  liver  and  spleen 
show  little  if  any  change.  The  kidneys  frequently  show 
cloudy  swelling.  Degenerative  processes  have  also  been 
found  in  the  nerve-trunks. 

Classification. — Diphtheria  may  be  classified  as  mild,  locll 
marked,  severe,  and  malignant. 

When  classified  according  to  location,  as  faucial,  nasal, 
and  laryngeal.  There  nearly  always  is,  or  has  been,  some 
evidence  of  the  disease  in  the  fauces  when  either  nasal  or 
laryngeal  diphtheria  exists. 

Symptoms. — In  some  cases  of  diphtheria  there  are  very 
few  or  no  symptoms  at  all,  except  a  slight  indispositioti  on 
the  part  of  the  child,  and  the  true  nature  of  the  disease  may 


r  be  recognized  unless  by  accident.  The  ordinary  at- 
I  tacks  of  diphtheria,  however,  usually  begin  with  cliilly 
sensations  up  and  down  the  spine ;  occasionally  with  a  dis- 
tinct chill  and  rarely  with  a  convulsion.  This  is  followed  by 
a  rise  in  temperature,  quickened  pulse,  headache,  pains  in  the 
limbs,  coated  tongue,  and  sometimes  nausea  and  vomiting. 
Frequently  there  is  stiffness  of  the  muscles  of  the  neck. 
Sore  throat  and  painful  deglutition  may  or  may  not  be 
present. 

The  temperature  rises  to  lOi"  or  103°  F.  by  the  end  of 

the  first  day.     The   pulse  is  rapid  and  ranges  between  1 10 

I  and   130.     The  throat  looks  red  and  inflamed  at  first,  then 

I  there  is  a  deposit  of  exudate  on  the  tonsils,  as  a  rule,  and  it 

[  spreads  to  the  adjacent  mucous  membrane  or  may  limit  itself 

'  to  the  tonsils.     It  is  first  of  a  gray  or  grayish-white  color, 

which  becomes  white  or  a  dirty  yellow  as  it  grows  older. 

The  glands  at  the  angle  of  the  jaw  become  swollen  and 

sensitive.     Constipation  is  frequently    present.     The  urine 

is  scanty  and  high  colored.     It  may  show  albumin  and  even 

casts.     In  the  ordinary  cases  the   depression  is  never  pro- 

I  found  and  may  be  absent  altogether. 

In  favorable  cases  the  disease  reaches  its  height  by  the 
fifth  or  sixth  day,  but  the  temperature  usually  falls  to  normal 
on  the  third  or  fourth  day.  The  exudate  usually  disappears 
by  the  tenth  day  and  convalescence  is  well  established. 
Paralysis  follows  but  seldom  in  cases  where  the  exudate  is 
•  limited  to  the  tonsils. 

I       In  severer  types  of  the  disease  the  initial  symptoms  are 

more  pronounced.     The  depression  is  marked  and  comes  on 

early.     The  fauces  are  greatly  inflamed  and  the  tonsils  so 

swollen  as  to  meet  in  the  center  of  the  pharynx.     They  are 

covered  by  a  thick  exudate,  which  impedes  respiration  and 

articulation.     The  uvula  is  swollen  and  usually  covered  by 

I  exudate,  which  extends  forward  to  the  hard  palate,  and  may 

L  be  nearly  J  inch  thick  at  the  junction  of  the  soft  and  hard 

t  palate.     The  posterior   nares  are   involved  by  extension  of 

membrane    up    the  posterior  surface   of  the   uvula.     This 

^  often  rapidly  extends  to  the  anterior  nares  and  both  nostrils 

I  may  become  completely  plugged  by  the  exudate.     There  is 

serous  acrid  discharge  from  the  anterior  nares,  which 
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excoriates  the  skin  of  the  upper  lip.  The  cervical  glands 
are  markedly  enlarged  and  tlic  cellular  tissues  swollen  and 
edematous.  The  edema  at  times  extends  down  upon  the 
sternum  for  several  inches. 

The  temperature  is  usually  normal  or  subnormal  after  the 
second  or  third  day.  The  pulse  is  rapid,  but  soon  becomes 
irregular  and  intermittent.  Depression  is  marked  from  the 
beginning.  The  urine  is  scanty  and  high  colored.  Most 
severe  cases  show  albumin  and  casts.  Vomiting  is  frequent. 
Epistaxis  and  hemorrhage  from  the  fauces  and  buccal  mem- 
brane are  common.  The  breath  is  offensive.  The  patient 
rapidly  grows  pale  and  anemic.  The  skin  on  the  face  has  a 
drawn  and  glossy  appearance.  The  child  may  die  in  a  few 
days,  overwhelmed  by  the  diphtheritic  poison,  or  linger  for 
several  weeks  and  die  of  toxemia  or  paralysis.  Any  case  of 
diphtheria,  however  severe,  may  recover  or  death  may 
occur  suddenly  from  paralysis  of  the  heart.  When  recovery 
takes  place  convalescence  is  usually  protracted  and  very 
tedious.     Paralysis,  either  local  or  general,  often  supervenes. 

Nasal  diphtheria  usually  occurs  in  conjunction  with  the 
faucial  variety  or  it  may  follow  it.  Occasionally  it  occurs  as 
a  primary  disease ;  then  tlie  symptoms  are  milder  and  the 
exudate  is  not  so  extensive.  There  is  always  a  marked 
tendency  to  systemic  infection  whenever  the  nares  are 
secondarily  involved.  Convalescence  is  slow  and  tedious 
in  cases  that  recover. 

Variations  from  the  above  descriptions  arc  numerous,  for 
no  other  disease  presents  so  many  phases  as  diphtheria. 

In  laryngeal  diphtheria  there  are  hoarseness  and  a  high- 
pitched,  metallic  cough — the  so-called  croupy  cough — which 
comes  on  in  paroxysms.  There  is  a  slight  rise  in  tempera- 
ture and  the  frequency  of  respiration  is  slightly  increased. 
As  the  exudate  extends  the  hoarseness  and  aphonia  increase. 
Finally,  the  respiration  becomes  embarrassed  and  stridulous. 
The  auxiliary  muscles  of  respiration  are  brought  into  action. 
There  is  marked  retraction  in  the  supraclavicular  and 
suprasternal  .spaces  ;  al.so  at  the  substernal  space  and  at  the 
border  of  the  ribs.  The  aljc  of  the  nose  dilate  with  each 
respiration.  The  inspiration  is  long,  deep,  and  labored,  and 
more  difficult  than  expiration,  which  maybe  comparatively 


easy.  The  child  is  restless,  clutching  at  the  sides  of  the 
bed  or  anything  to  raise  itself  up.  The  face  is  pale  and 
bathed  in  a  profuse  perspiration.  The  patient  has  a  wild, 
hunted  expression.  As  the  obstruction  increases  cyanosis 
appears,  the  extremities  become  purple,  the  lips  and  face  of 
a  livid  hue.  Sometimes  during  a  fit  of  coughing  membrane 
is  expelled  as  a  complete  cast  of  the  larynx,  trachea,  and 
sometimes  even  of  the  smaller  bronchi.  This,  as  a  rule, 
only  gives  temporary  relief,  for  the  membrane  quickly  re- 
forms and  all  the  symptoms  return.  Unless  these  cases  are 
relieved  by  intubation  or  tracheotomy  cyanosis  becomes 
greater  until  the  child  dies  asphyxiated. 

Diphtheritic  paralysis  ip  a  neuritis  rather  than  a  true 
paralysis,  due  to  the  absorption  of  the  toxalbumins  of  the 
disease,  and  generally  is  proportionate  to  the  severity  and 
extent  of  the  acute  condition.  Rarely  marked  paralysis 
follows  mild  attacks — lO  to  20  per  cent,  of  diphtheria  cases 
are  followed  by  paralysis — which  may  be  either  local  or 
general.  The  local  variet)'  is  usually  noticed  by  the  end  of 
the  first  or  during  the  second  week.  The  most  frequent 
paralysis  is  that  ofthe  palatal  muscles,  giving  a  nasal  sound 
to  the  voice.  Fluids  are  regurgitated  during  swallowing. 
Strabismus  and  ptosis  are  sometimes  seen.  Paralysis  of 
accommodation  is  not  infrequent  and  paralysis  of  the  tensor 
tympani  and  .stapedius  occasionally  occur.  Facial  paralysis 
is  occasionally  seen.  Lo.i's  of  power  in  the  lower  extrem- 
ities with  inability  to  walk  is  quite  common. 

General  paralysis  usually  makes  its  appearance  from  the 
fourth  to  the  sixth  week,  and  all  the  muscles  of  the  body 
may  be  affected  except  the  sphincters,  which  are  usually 
spared.  When  all  the  muscles  ofthe  body  are  affected  the 
temperature  is  usually  subnormal,  the  pulse  rapid  and  inter- 
mittent or  very  slow.  When  paralysis  is  extreme  the  child 
lays  perfectly  quiet,  unable  to  move,  and  frequently  unable 
to  swallow.  There  is  usually  associated  with  these  con- 
ditions alow  dragging  cough,  quite  characteristic. 

Systemic  hifcction  or  Toxemia. — Some  of  the  mild  cases 
have  very  little  constitutional  disturbance.  On  the  other 
hand,  some  patients  are  overwhelmed  by  the  poi.'fon  in  a 
few  days.     More  often  toxemia  comes  on  later  when  acute 
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symptoms  have  subsided  and  the  exudate  disappeared.  The 
patient  appears  bright  aiid  is  apparently  convalescing,  except 
that  his  color  is  noticed  to  be  growing  paler.  The  pallor 
increases  daily  until  the  pink  hue  disappears  from  the  lips. 
lobes  of  the  ears,  the  palms  of  the  hands,  and  soles  of  the 
feet.  Exhaustion  i.s  extreme.  The  temperature  is  usually 
subnormal.  The  pulse  may  be  slow  or  very  rapid.  The 
extremities  are  cold.  The  stomach  is  irritable.  The  least 
food,  even  cracked  ice,  will  excite  vomiting.  The  mind 
remains  bright  and  clear.  Such  cases  usually  die  of  toxemia 
and  exhaustion,  and  follow  when  the  local  disease  has  been 
extensive  and  the  depression  well  marked. 

Complications . — Epistaxis  is  frequent  when  the  nares  are 
involved,  and,  in  severe  cases,  hemorrhage  from  the  fauces 
and  buccal  mucous  membrane.  Capillary  bronchitis  or 
bronchopneumonia  is  quite  common  and  frequently  fatal. 
It  occurs  during  the  height  of  the  disease  or  during'con- 
valescence.  A  fibrinous  pleurisy  is  frequently  seen  po.st 
mortem  and  occurs  in  conjunction  with  bronchopneumonia. 
Albuminuria  is  present  in  nearly  all  severe  cases  and 
occasionally  gives  rise  to  alarming  symptoms.  Suppression 
of  urine  may  follow.  Otorrhea  is  not  uncommon,  and 
bacilli  are  found  in  the  discharges  for  many  weeks  or  even 
months  after  convalescence  is  fully  established.  Pericar- 
ditis and  endocarditis  may  also  occur,  but  are  rare. 

Diagnosis.-^\\e  characteristic  psendomembrane.  which 
leaves  a  bleeding  surface  when  removed,  its  gray  or  grayish- 
white  color,  its  tendency  to  spread  to  the  adjacent  mucous 
membrane,  the  swelling  of  the  cervical  glands,  and  the 
presenceof  the  bacilli  renders  the  diagnosis  in  typic  cases 
quite  easy. 

Mitd  cases  may  be  confounded  with  follicular  tonsilllti'i. 
The  anginose  variety  of  scarlatina  may  present  some  diffi- 
culty, but  the  strawberry -tongue,  continued  high  fever. 
absence  of  the  Klebs-Loffler  bacilli,  and  the  presence  of  the 
characteristic  scarlatinal  rash  will  exclude  diphtheria. 

Bronchopneumonia  may  be  mistaken  for  the  laryngeal 
variety.  In  pneumonia  the  respirations  are  Ranting  and 
rapid;  in  laryngeal  diphtheria  they  are  long,  deep,  and 
labored,  and  the  stridor  usually  well  marked.     The  his- 
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tory  of  a  faucial  or  nasal  diphtheria  will  uftcn  clear  the 
diagnosis. 

Prognosis  depends  upon  the  character  of  the  epidemic, 
the  type  of  the  disease,  and  the  age  of  the  patient.  The 
death-rate  depends  upon  the  number  of  laryngeal  cases 
requiring  operative  interference.  From  this  class  alone  the 
death-rate  varies  from  30  to  75  per  cent.  The  age  of  the 
patient  also  influences  the  prognosis.  Under  one  year  of 
age,  from  50  to  90  per  cent,  die  ;  from  one  to  five  years  of 
age,  about  40  per  cent.;  from  five  to  ten  years,  26  per 
cent;  from  ten  to  fifteen  years,  12  per  cent.;  over  fifteen 
years,  3  to  4  per  cent. 

Trcah/if/ii is  divided  into  (i)  prophylactic;  (2)  local ;  (3) 
constitutional;  (4)  scrum;  and  (5)  operative. 

Prophylactic  trcatntent  consists  in  adopting  those  measures 
that  will  prevent  the  spread  of  the  disease.  This  is  best 
obtained  by  placing  the  patient  in  a  well-ventilated  room, 
preferably  on  the  top  floor,  and  having  it  isolated.  All  bed- 
liiTen,  towels,  garments,  and  eating  utensils  used  by  the 
patient  should  be  disinfected  with  a  carbolic  add  solution 
(5  per  cent)  before  leaving  the  room.  The  attendant's  cloth- 
ing should  be  changed  before  mingling  with  other  people. 
The  physician  should  wear  a  linen  duster  or  gown  when 
visiting  the  patient.  After  the  patient  has  recovered  the 
room  and  its  contents  should  be  disinfected  thoroughly  with 
formaldehyd  gas. 

Local  treatment  is  to  reduce  the  inflammation,  prevent 
the  spread  of  the  exudate,  and  remove  what  has  already 
formed. 

For  this  purpose  peroxid  of  hydrogen,  either  in  full 
strength  or  diluted  to  suit  the  case,  is  the  best  local  appli- 
cation. It  should  be  used  in  the  form  of  a  spray  or  upon 
a  cotton  swab. 

Many  favor  astringent  solutions,  preferably  of  the  iron 
salLs ;  as, 
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The  solvents — lactic  acid,  pepsin,  caroid,  trypsin — have 
many  advocates.  Lennox  Browne  is  very  partial  to  lactic 
acid  applied  pure  twice  daily,  and  diluted  to  three  or  four 
times  its  bulk  with  water,  applied  by  the  attendant  every 
two  or  three  hours.  Loffier's  toluol  solution  gives  good 
results  in  some  cases,  but  care  mu.st  be  used  in  applying  it. 
Applications  of  a  solution  of  nitrate  of  silver  (60  gr.  to  i 
ounce  of  water)  carefully  to  the  tonsils,  palate,  and  lateral 
walls  of  the  pharynx  twice  or  thrice  a  day  when  they  are 
alone  affected  seems  to  check  the  extension  of  the  mem- 
brane, but  whatever  remedy  is  selected,  the  practitioner 
should  see  that  it  does  not  increase  the  inflammation  or  else 
it  will  do  more  harm  than  good. 

ConshtuHonal  Trcatvimt. — Iron  and  mercury  are  the  two 
drugs  we  have  to  rely  upon  in  the  treatment  of  this  disease. 
They  may  be  used  alone  or  combined  as  follows : 

B  Tr.  fern  chloridi,  gij ; 

Syt.lLm--'- 


Glycerin, 

Aqua, 


as  511J  ; 
Sig.    \  tcaspoonful  every  huur  or  Iwo  for  a  cbild  four  years  i 
er,i-a 


li  Hydrarg.  chlor. 
Tr.  ferri  chlor., 

Glyceiin, 

Sig.    I  leaspoonfu! 


Instead  of  the  bichlorid,  calomel  may  be  given  (ro-gr. 
doses  every  two  hours). 

Stimulants  are  indicated  from  the  beginning;  alcohol  is 
undoubtedly  the  best  and  should  be  pushed  to  its  physio- 
logic limit  in  severe  cases.  After  the  exudate  di.sappears 
the  whisky  should  be  gradually  withdrawn  and  digitalis 
substituted.  When  the  stomach  is  irritable,  digitalin  should 
be  given.  A  child  five  years  old  can  be  given  sV  ^"^  "iV  S*"- 
or  more  if  necessary. 

Strychnin  is  also  useful,  especially  in  the  later  stages. 
It  can  be  given  in  larger  doses  than  is  ordinarily  employed. 

The  Scrum  Therapy. — To  obtain  the  best  results  antitoxin 
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should  be  used  early  in  the  disease,  and  should  be  used  in 
all  cases  of  suspected  diphtheria. 

In  mild  cases  looo  units,  repeated  the  next  day,  will  be 
all  that  is  necessary. 

In  severe  cases  it  is  well  to  begin  with  2000  units  as  the 
initial  dose  and  repeat  every  six,  twelve,  or  twenty-four 
hours,  until  the  symptoms  begin  to  subside.  When  the 
disease  persists  it  is  sometimes  necessary  to  give  as  high  as 
20,000  units  in  divided  doses.  Antitoxin  of  the  highest 
potency  should  always  be  selected,  for  this  gives  the  maxi- 
mum number  of  units  and  the  minimum  amount  of  serum. 
It  should  be  injected  under  antiseptic  precautions  to  pre- 
vent abscesses,  which  occur  in  spite  of  antiseptic  precautions 
in  about  i  case  in  500. 

Operative  intervention  is  indicated  :  (1)  When  the  patient 
is  cyanosed,  together  with  marked  retracdon  of  the  supra- 
clavicular, substernal,  and  subcostal  spaces,  great  rest- 
lessness, cold  and  clammy  sweats.  (2)  When  the  symp- 
toms of  obstruction  in  the  larynx  are  not  so  marked,  but 
are  rapidly  growing  worse,  intubation  preserves  the  strength 
of  the  patient.  (3)  When  the  symptoms  of  obstruction  are 
not  progressing,  but  are  sufficient  to  prevent  the  patient 
obtaining  rest.  (4)  In  severe  cases  of  nasal  and  faucia! 
diphtheria  which  develop  laryngeal  symptoms,  intubation 
permits  the  patient  to  die  easy. 

Intubation. — Select  a  tube  suitable  for  the  age  of  the 
patient,  pass  a  strong  silk  thread  through  the  eye  of 
the  tube  (about  20  inches  long)  and  tie  the  two  ends 
together.  Then  screw  the  obturator  on  the  introducer  and 
place  the  tube  on  the  obturator.  Next,  wrap  the  patient 
tightly  in  a  sheet  with  his  hands  at  the  side  to  prevent  them 
from  Interfering  with  the  operator.  Have  the  nurse  sit  in  a 
chair  and  hold  the  patient  upon  her  lap  with  his  back  to  her 
left  chest  and  his  legs  between  her  knees.  The  operator 
should  sit  in  a  chair  facing  the  patient  and  place  the  gag  in 
the  left  corner  of  the  mouth.  An  assistant  standing  behind 
the  nur.se  holds  the  gag  and  steadie.s  the  patient's  head 
between  his  hands.  Then  the  operator,  taking  the  intro- 
ducer in  his  right  hand  and  holding  the  thread  attached  to 
the  tube  on  one  finger,  rapidly  introduces  the  index-finger 
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of  the  left  hand  over  the  tongue  until  it  is  behind  the  epi- 
glottis and  the  laryngeal  orifice  is  felt.  Then  the  tube  is 
introduced  over  the  tongue,  being  careful  to  keep  it  in  the 
median  line,  until  the  tip  of  the  finger  at  the  opening  of  the 
larynx  '\&  felt  (Pig.  164).  Next,  elevate  the  handle  of  the 
introducer  until  the  tube  is  in  a  vertical  position  and  it 
readily  slips  into  the  larynx.  When  the  tube  is  in  tlie 
larynx  press  forward  the  button  on  the  top  of  the  introducer. 


Fin,  163,— O'Dwyer'i  iotubiUon  sei. 

which  releases  the  obturator.  The  finger  should  be  placed 
on  the  head  of  the  tube  until  the  obturator  is  entirely  with- 
drawn. Next,  remove  the  gag,  but  hold  the  end  of  the 
string  until  you  are  satisfied  the  tube  is  in  the  larynx  and 
the  child  has  obtained  relief.  This  usually  requires  three 
or  four  minutes.  After  respirations  become  easy,  the  string 
should  be  removed  or  plastered  on  the  side  of  the  face.  To 
remove  the  string  the  gag  should  be  placed  in  the  mouth 


and  the  finger  should  be  hchi  on  the  top  of  the  tube  until 
the  tliread  is  removed,  to  prevent  removing  the  tube  also. 

Accident  FoUmving  Intubation. — Occasionally  the  mem- 
brane of  the  larynx  becomes  detached  and  is  pushed  down 
before  the  tube,  completely  obstructing  respiration.  It 
does  not  often  happen,  but  when  it  docs  the  tube  should  be 
removedat  once  by  pulling  on  the  thread  attached  to  the  tube. 


This  \%  followed  by  a  forced  expiratory  effort,  which,  as  a 
rule,  expels  the  membrane.  When  it  does  not,  trache- 
otomy should  be  performed  immediately. 

After  intubation  deglutition  is  difficult,  the  patient  being 
able  to  swallow  only  liquids  and  semisolids.  The  tempera- 
ture may  remain  normal,  but.  as  a  rule,  it  ri.ses  to  102°  to 
103"  F.,  and  remains  from  1  to  2  degrees  above  normal 
while  the  tube  is  in  the  larynx.      When  intubation  gives 
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perfect  relief,  the  respirations  are  free  and  easy  and  the 
child  is  entirely  comfortable.  The  coughinj^  attendant  upon 
deglutition  is  sufficient  to  keep  the  tube  patulous ;  but 
should  it  become  occluded  or  the  respirations  labored,  the 
tube  should  be  removed  and  cleansed.  The  reintroduction 
should  depend  on  the  character  of  the  respirations  after 
removal  of  the  tube.  In  some  cases  the  patient  coughs  up 
the  tube  when  it  becomes  occluded,  but  when  the  tube  is 
being  constantly  coughed  up  it  indicates  that  it  is  too  small 
and  a  larger  size  should  be  used.  In  favorable  cases  the 
time  for  removal  of  the  tube  will  depend  to  a  great  extent 
upon  the  age  of  the  patient.  In  children  six  or  seven  years 
old  the  tube  may  be  removed  in  four  or  five  days ;  in 
younger  children  it  should  remain  five  to  seven  days.  When 
death  results  after  intubation  it  is  almost  always  due  either 
to  the  extension  downward  of  the  membrane  or  to  broncho- 
pneumonia. 

An  amazing  and  distressing  complication  that  sometimes 
arises  is  the  inability  of  the  patient  to  breathe  without  the 
tube.  Children  sometimes  are  obliged  to  wear  the  tube  one 
hundred  and  ten  days,  being  entirely  well,  except  that  they 
could  not  breathe  without  it.  The  prolonged  wearing  of  the 
tube  sometimes  produces  ulcers  in  the  larynx,  which  may 
result  in  complete  occlusion  of  that  organ  or  so  constrict 
the  lumen  that  a  tracheotomy  is  necessary, 

Extubation. — The  patient  is  prepared  in  the  same  manner 
as  for  intubation.  The  gag  is  introduced  and  an  assistant 
steadies  the  head  of  the  patient.  The  operator  introduces 
the  left  index-finger  in  the  mouth  until  the  tube  is  felt  behind 
the  epiglottis.  Then  with  the  extractor  in  his  right  hand 
the  beak  is  glided  over  the  tongue  until  the  tip  of  the  finger 
is  felt  at  the  opening  of  the  tube,  when  the  handle  is  elevated 
and  the  beak  of  the  extractor  slips  into  the  tube.  Then, 
pressing  the  lever  on  top  of  the  handle,  the  blades  of  the 
beak  separate  and  hold  the  tube  securely  until  it  is  with- 
drawn. 

Treatment  for  Intubation  Patient. — When  the  nares  are 
involved  they  should  be  syringed  several  times  daily  with 
the  normal  salt  solution,  otherwise  local  treatment  is  un- 
necessary and  may  be  harmful.    Steam  generated  in  the  pres- 


[  ence  of  the  patient  is  no  longer  considered  necessary. 
Constitutionally,  stimulants  should  be  given  as  required, 
preference  being  given  to  alcohol  and  strychnin.  Calomel 
in  small  doses  often  seems  to  do  good  in  limiting  the  inflam- 
mation and  preventing  bronchopneumonia.  Iron  mixtures 
are  difficuh  to  swallow  and  are  just  as  well  omitted.  A 
I  simple  cough  mixture  containing  ammonia  carbonas  and 
I  syrup  of  ipecac  often  aids  in  liquefying  and  expelling  the 
mucus  from  the  throat.  The  most  important  element  in 
the  treatment  is  the  nourishment.  Milk  should  be  given 
freely.  Broths  of  all  kinds,  beef-tea,  milk-toast,  and  ice- 
cream may  be  given  freely. 

The  method  of  administration  of  food  and  medicines  is  a 
much-mooted  question.  Nursing  infants  take  nourishment 
readily  from  the  nursing-bottle.  In  such  cases  lowering 
the  head  makes  swallowing  easier,  as  none  of  the  food  gets 
into  the  tube.  In  older  patients  it  is  best  to  permit  them  to 
take  their  food  from  a  glass  or  in  any  way  they  prefer. 
Struggling  to  make  the  patient  take  it  in  a  specified  way 
produces  exhaustion  and  is  harmful.  When  children  will 
not  take  food,  they  should  be  fed  by  introducing  a  soft- 
rubber  catheter  through  the  nose  into  the  stomach. 

Tracheotom:r  is  indicated  in  the  same  cases  as  intubation 
and  for  the  same  reasons.  In  addition,  it  is  indicated  in 
those  cases  of  intubation  where  the  membrane  has  extended 
below  the  tube.  It  is  also  performed  in  cases  of  foreign 
bodies  in  the  larynx  or  lower  air-passages,  malignant  or 
benign  growths  in  the  larynx,  ed^ma  of  the  larynx,  fracture, 
gumma,  tuberculosis,  and  spasm  of  the  larynx. 

Hiffh  nnd  Lo^v  Operations. — The  high   Of>eration   is   an 
opening  into  the  trachea  through  the  cricothyroid   mem- 
brane, including,  in  some  instances,  the  cricoid  cartilage  and 
the  first  ring  of  the  trachea.     The  incision  into  the  trachea 
I  is  ab&i-e  the  thyroid  isthmus.     The  low   operation    is    an 
['incision  of  the  trachea  belo^^v  the  thyroid  isthmus.     In  this 
I  situation  the  opening  into  the  trachea  can  be  made  longer, 
I  and  for  this  and  other  reasons  is   usually   the   preferable 
I  operation. 

I      Tracheotomy  has  been  characterized  as  one  of  the  most 
I  easy  or  one  of  the  most  difficult   of  surgical    operations. 
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The  difficulties  of  the  operation  are  enormously  increased 
by  the  presence  of  a  fat  short  neclc  and  venous  conges- 
tion. 

Anesthetic.  —\t\  diphtheria  and  where  there  is  stenosis  of  the 
larynx  from  any  canse  or  great  inflammation  or  irritability 
of  the  larynx  and  trachea,  chloroform  is  the  preferable 
anesthetic.  In  cases  where  the  supply  of  oxygen  has  been 
deficient  for  some  time  it  .seldom  requires  more  than  a  few 
whiffs  of  chloroform  to  produce  unconsciousness.  The 
chloroform,  therefore,  should  be  used  with  great  care. 

Cocain  may  be  employed  locally  in  adults  by  injecting 
one-quarter  of  a  i  per  cent,  solution  subcutaneously  along 


^ 


the  line  of  incision.  From  3  drams  to  \  ounce  of  the  solu- 
tion should  be  necessary  to  produce  local  anesthesia. 

Instruments  Required. — The  instruments  required  are  a 
small  scalpel,  a  bistoury,  stout  angular  scissors,  dissecting 
forceps,  one-half  dozen  artery  clamps,  two  grooved  directors, 
catgut  ligatures,  tenaculum,  two  blunt  retrators  (Fig.  165,  i), 
Delaborde's  tracheal  dilator  (Fig.  166),  and  tracheotomy- 
tubes  (Fig.  168). 

Preparation  of  the  Patient — The  patient  is  placed  on  the 
table  with  a  small  hard  pillow,  preferably  one  filled  with  sand. 
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under  his  shoulders  in  such  amanneras  to  bring  the  trachea 
prominently  into  view  (Fig.  167)-  However,  it  is  best  not 
to  adjust  the  sand-pillow  until  after  the  anesthetic  has  been 


given.  The  skin  of  the  neck  is  scrubbed  with  green  soap 
and  washed  with  benzene  and  then  with  alcohol.  Wet 
bichlorid  towels  are  then  placed  over  the  chest  and  scalp 
and  under  the  neck  and  shoulders. 


The  High  Operation  or  Laryngotracheotpmy. — For  the 
high  operation  an  incision  is  made  in  the  median  line  from 
the  top  of  the  thyroid  cartilage  to  the  second  tracheal  ring. 


The  handle  of  the  scalpel  is  used  to  uncover  the  cricothy- 
roid membrane  (Fig.  132),  on  which  \vill  be  seen,  extending 
transversely  across,  the  cricothyroid  artery  and  vein.  Push- 
ing these  to  one  side  a  transverse  incision  is  made  through 
the  membrane  and  mucous  membrane  of  the  larynx.  A 
tracheotomy-tube  is  then  inserted. 

This  is  the  simplest  and  easiest  form  of  the  "  high  opera- 
tion" and  is  properly  called  laryngotomy.  It  is  useful  in 
cases  of  imminent  suffocation,  when  there  is  not  time  to 
perform  a  deliberate  low  tracheotomy. 

In  cases  where  sufficient  room  is  not  secured  by  a  trans- 
verse incision  of  the  cricothyroid  membrane  laryiigotraclic- 
otmny  is  necessary.  This  consists  in  dividingthe  cricoid  car- 
tilage and  the  first  ring  of  the  trachea.  Beiow  this  point 
there  is  danger  of  wounding  the  isthmus  of  the  thyroid 
gland  and  causing  profuse  hemorrhage.  The  cricoid  and 
first  ring  of  the  trachea  are  divided  either  by  the  scissors, 
one  blade  being  inserted  within  the  trachea  through  the 
incision  in  the  cricothyroid  membrane,  or  the  trachea  is 
steadied  by  the  tenaculum  and  a  bistoury  is  inserted  in  the 
wound  and  made  to  cut  through  the  cartilage.  In  adults 
the  cricoid  is  not  infrequently  partially  ossified,  so  that  a 
somewhat  stout  pair  of  scissors  is  required  to  sever  it. 

The  J^oiv  Operation. — The  incision  should  extend  from 
the  cricoid  cartilage  to  within  i  inch  of  the  sternum.  When 
the  skin  is  divided  the  transverse  fascia  will  be  brought 
into  view.  An  opening  is  made  in  this  near  the  middle  of 
the  wound  by  lifting  it  up  with  the  dissecting  forceps  and 
incising  it  sufficiently  to  permit  the  introduction  of  a 
grooved  director,  which  is  thrust  upward  to  the  upper 
border  of  the  wound.  No  vessel  of  any  size  being  visible 
over  the  director,  the  fascia  is  incised.  This  is  repeated  in 
the  lower  half  of  the  wound.  The  deep  fascia  uniting  the 
two  pairs  of  muscles,  the  sternohyoid  and  sternothyroid,  is 
now  brought  into  view  and  is  treated  in  the  same  manner,  but 
care  should  be  exercised  in  using  the  knife  and  grooved 
director  that  the  cuts  in  the  fascia  e.xtend  completely  to  each 
angle  of  the  wound  to  prevent  it  becoming  funnel  shaped  by 
the  time  the  trachea  is  reached, 

A  layer  of  areolar  tissue  and  fat  is  now  encountered  con- 


tainiiig  many  engorged  veins.  These,  if  possible,  are 
pushed  to  one  side  as  the  operator  proceeds  witli  grooved 
director  and  l^nife  to  uncover  the  trachea.  If  it  is  impos- 
sible to  push  a  vein  to  one  side,  two  ligatures  are  passed 
under  it  and  tied  some  distance  apart,  after  which  the  vein 
is  cut. 

The  wound  is  now  widely  opened  by  means  of  blunt 
retractors  in  the  hands  of  an  assistant.  Its  depth,  especially 
at  the  lower  extremity,  may  perhaps  appall  the  inexperienced 
operator,  who,  however,  can  assure  himself  that  he  has  not 
"missed  the  trachea  "by  tracing  its  course  in  the  wound 
from  above  downward  with  his  finger-tip.  His  fears  will  be 
quieted  when,  after  carefully  .separating  the  fat  and  loose 
connective  tissue  in  the  median  line,  the  trachea  finally  is 
uncovered,  first  at  the  upper  end  nf  the  wound,  where  it 
lies  most  superficially.  In  this  locality  also  during  the 
operation  will  probably  appear  the  isthmus  of  the  thyroid 
gland.  This  should  be  pulled  upward  out  of  the  way  by  an 
assistant  or,  should  that  prove  impossible,  the  isthmus  can 
be  cut  between  two  ligatures. 

Tlie  trachea  having  been  reached  and  the  wound  dry  and 
free  from  blood,  the  tenaculum  is  inserted  in  it  in  the 
median  line  near  the  upper  portion  of  the  wound  with  the 
point  of  the  tenaculum  directed  upward.  The  use  of  the 
tenaculum  is  necessary  because  of  the  constant  movement 
of  the  trachea. 

The  trachea  being  steadied  by  the  tenaculum,  the  point 
of  a  bistoury  or  .scalpel  is  inserted  in  the  trachea  in  such 
a  manner  as  to  pierce  its  mucous  membrane,  but  not  to 
cut  the  posterior  wall  of  the  trachea.  Cutting  carefully  and 
avoiding  long  sweeps  of  the  knife,  which  might  endanger 
the  posterior  wall,  three  rings  are  cut,  one  after  the  other, 
with  a  perceptible  snap,  yielding  in  an  adult  an  incision 
in  the  trachea  about  ^  inch  in  length.  The  knife  is  now 
withdrawn  and  Delaborde's  tracheal  dilator  (Fig.  166)  in- 
serted and  opened,  widely  .separating  the  edges  of  the 
tracheal  incision. 

The  moment  the  trachea  is  opened,  any  blood  in  the 
wound  is  sucked  into  the  trachea  and  immediately  violently 
exjiclled  together  with  any  mucus  contained  in  the  trachea. 
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The  lungs  then  seem  to  empty  themselves  of  air  and  the 
patient  stops  breathing  for  a  period  which  may  be  an 
anxious  one  to  an  inexperienced  oi>erator.  Finally,  a  long, 
deep  breath  is  taken  and  from  then  on  the  respiration  is 
normal.  The  tracheotomy- tube  should  now  be  inserted 
and  be  secured  by  tapes  (Fig.  168,  b).     The  upper  end  of 


the  wound  is  secured  by  sutures,  a  portion  at  least  of  the 
lower  end  being  allowed  to  remain  opjen  for  drainage.  A 
rectangular  piece  of  iodoform  gauze  sufficiently  large  to 
cover  the  wound  is  slit  in  such  a  manner  that  it  can  be  in- 
serted underneath  the  shield  of  the  tube  next  the  skin,  and 
is  held  in  place  by  the  tape.  A  handkerchief  is  tied  loosely 
about  the  neck  in  such  a  manner  that  a  flap  falls  down  over 
the  tube  and  prevents  the  entrance  of  dust  and  other 
materials,  and  also  receives  secretions  which  are  coughed 
out  through  the  tube  and  immediately  sucked  back  into 
the  trachea  unless  absorbed  by  the  handkerchief  or  gauze 
and  removed  by  the  attendant.  In  diphtheria  cases  the 
inner  tube  should  be  removed  and  cleansed  by  the  nurse 
every  two  hours  or  oftcner  should  the  circumstances  require 
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it.  When  necessary  the  outer  tube  should  be  removed  and 
cleansed  by  the  surgeon.  The  reint reduction  of  the  tube  is 
facilitated  by  the  pilot  (Fig.  168,  a)  or  by  the  use  of  Dela- 
borde's  dilator  (Fig.  166),  one  or  both  of  which  should  be 
at  hand  during  the  after-treatment. 

After  tracheotomy,  during  the  time  the  patient  is  confined 
to  his  room,  generally  a  week  or  two,  the  air  of  the  room 
should  be  kept  at  a  temperature  of  80°  F.  and  impregnated 
with  steam  from  boiling  water.  In  diphtheria  cases  the 
steam  aids  in  keeping  the  secretions  moist  and  liquid  and 
tends  to  prevent  the  occurrence  of  tracheotomy  bronchitis 
or  pneumonia. 

A  liquid  diet  should  be  maintained  for  a  few  days  after 
the  operation. 

The  wound  above  and  below  the  tube  usually  heals 
rapidly,  but  exuberant  granulations  about  the  tube  may 
require  removal  by  scissors  or  curet. 


THE  EAR 


ANATOMY  OF  THE  EAR 

The  ear  is  divided  into  the  external  car,  comprising  the 
auricle  or  pinna  and  the  external  auditory  canal ;  ihc  middle 
ear.  comprising  the  membrana  tympani,  cavity  of  the 
tympanum,  tlie  mastoid  cells,  and  the  Eustachian  tube ;  the 


internal GTiT or  labyrinth,  comprising  the  vestibule,  the  semi- 
circular canals,  tlie  cochlea,  and  the  auditory  nerve  (Fig. 
169). 

THE  EXTERNAL  EAR 
The  Anricle  or  Pinna. — The  auricle  is  an  irregular  mass 
of  reticular  cartilage  deficient  at  certain  parts,  where  it  is 
connected  by  fibrous  tissue  and  muscles.  The  cartilage  is 
covered  by  perichondrium,  outside  of  which  is  firmly  ad- 
herent skin,  containing  sweat  and  sebaceous  glands. 
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Tilt  names  given  to  the  elevations  and  depressions  of  the 
pinna  are  the  helix,  antihelix,  fossa  of  the  helix,  fossa  of 
the  antihelix,  tragus,  antitragus,  concha,  and  lobule  (Fig. 

170). 

Muscles  of  the  Auricle. — Those  on  the  anterior  surface 
are  the  Iragicus,  the  antitragicus,  the  helix  major,  and  the 
helix  minor.  Those  on  the  fnisterior  surface  are  thetrans- 
versus  auriculEC  and  the  obliquus  auricula;.  Those  which 
connect  the  auricle  with  the  side  of  the  head  and  move  the 
pinna  as  a  whole  are  the  attolens, 
attrahens,  and  retrahens  aureni. 

The  lobule  of  the  ear  is  the  in- 
ferior, soft,  pendulous  part  of  the 
pinna,  consisting  of  fat  and  con- 
nective tissue  covered  by  skin  (Fig. 
170). 

Vessels  and  Nerves. — The  arter- 
ies are  the  anterior  auricular  branch 
of  the  temporal  artery ;  the  pos- 
terior auricular  artery,  a  branch 
of  the  external  carotid  ;  and  the 
auricular  branch  of  the  occipital 
artery.  Corresponding  veins  ac- 
company the  arteries.  The  pos-  "".  iTo.-imnaorauncEen.my). 
terior  auricular  artery  is  sometimes  cut  by  the  first  incision 
in  mastoid  operations  and  causes  a  somewhat  profuse  hemor- 
rhage, which  is  readily  controlled. 

The  nerves  are  the  auricularis  magnus,  from  the  cervical 
plexus;  posterior  auricular,  from  the  facial  nerve;  the 
auricular  branch  (Arnold's),  from  the  pneumogastric;  the 
auricular  temporal,  from  the  inferior  maxillary  division  of 
the  fifth  nerve;  and  branches  from  the  occipitalis  major 
and  minor. 

The  external  auditory  canal  is  composed  of  a  cartilag- 
inous and  a  bony  portion.  It  is  about  \\  inches  in  length,' 
the  cartilaginous  portion  being  about  \  inch  in  length, 
and  forming  rather  less  than  one-half  the  canal,  which 
extends  from  the  concha  to  the  drum-head.  The  external 
auditory  meatus  is  lined  with  a  continuation  of  the  skin  of 
the  auricle,  which  within    the  canal  contains  hair-follicles 
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and  ceruniinous  glands.  These  glands  are  most  numerous 
at  the  junction  of  the  cartilaginous  and  bony  portions. 
The  course  of  the  canal  is  generally  described  as  that  of 
a  spiral  turned  anteriorly  inward  and  downward  ;  but  in 
some  individuals  the  canal  is  so  straight  that  the  drum- 
head may  be  inspecti;d  by  simply  illuminating  the  canal  by 
reflected  light. 

It  should  be  borne  in  mind  that  the  auditory  canal  is 
narrowest  near  its  central  portion,  beyond  which  it  again 
expands  into  a  sort  of  pouch  terminating  at  the  drum-head 
— an  anatomic  construction  which  adds  to  the  difficulties 
of  removing  a  foreign  body  should  it  penetrate  beyond  the 
narrowest  portion  of  the  canal. 

Pressure  in  front  of  the  tragus  usually  closes  the  lumen 
of  the  canal ;  and,  owing  to  this  valve-like  arrangement, 
the  entrance  of  foreign  bodies  into  the  canal  is  rendered 
more  difficult.  The  striking  feature  of  the  cartilaginous 
meatus  is  the  incisure  Santorini,  which  completely  divide 
the  cartilage  into  three  half  rings,  united  by  fibro-elastic 
tissue. 

THE  MIDDLE  EAR 

The   membrana   tympani    is   a  thin,   clastic    membrane 

stretched  obliquely  across  the  fundus  of  the  external  audi- 
tory canal  in  such  a  manner  that  its  upper  and  posterior 
portion  is  most  external.  It  is  divided  horizontally  by  the 
anterior  and  posterior  folds  into  two  unequal  portion.s — the 
membrana  flaccida  or  Shrapnell's  membrane  and  the  mem- 
brana tensor  or  membrana  vibrans  (Fig.  171)- 

Shrapndrs  vicmbrane  is  composed  of  skin  from  the 
auditory  canal,  and  of  loose  cellular  tissue,  covered  by  the 
mucous  membrane  of  the  tympanum,  on  its  inner  surface. 
Bridging  a  notch  in  the  bony  ring,  the  incisura  Rivini,  to 
which  it  is  attached,  it  passes  downward  in  front  of  the 
attic  or  upper  chamber  of  the  tympanum.  Between 
Shrapnell's  membrane  and  the  neck  of  the  malleus  is  a 
pouch  or  space  called  "  Prussak'.'?  space."  which  .sometimes 
becomes  distended  with  pus  during  attacks  of  acute  catarrh 
of  the  middle  ear.  Under  such  circumstances  a  puncture 
through  Shrapnell's  membrane,  just  above  the  short  process. 
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will   evacuate   the  pus  contained  in  Prussak's    space   and 
relieve  the  pain. 

The  mcmbranit  vif'raiis  or  mcmbrana  tensor  is  pearly 
white  in  color  and  is  polished  on  its  outer  surface.  It  con- 
sists of  three  layers — a  dermic,  formed  by  a  continuation  of 
the  skin  of  the  auditory  canal ;  a  fibrous  (mcmbrana  pro- 
pria), consisting  of  fibers  radiating  from  a  point  near  the 
center  to  the  circumference,  and  circular  fibers,  which  are 
so  numerous  at  ihe  periphery  as  to  form  a  dense  ring 
around  the  attached  margin  of  the  mcmbrana  vibrans  and 
a  mucous  layer  continuous  with  the  mucous  membrane  of 
the  tympanum.  The  handle  or  manubrium  of  the  malleus 
is  fixed  between  the  radiating  and  circular  fibers  of  the 
membrana  propria.  The  outer  surface 
of  the  drum-head  faces  downward,  for- 
ward, and  outward  at  an  angle  of  55 
degress  with  the  axis  of  the  auditory 
canal.  Its  outer  surface  is  concave. 
From  above,  the  malleus  handle  may 
be  seen  extending  downward  and  some- 
what backward  from  atubercle,  its  short 
-  process,  and  ending  near  the  center  of 
the  drum-head  at  a  depression,  the 
umbo.  During  life,  when  illuminated, 
the  membrana  tympani  generally  pre-  5w™iiuii'Boi?«,'^.^ 
sents  a  triangular  light  spot  or  "cone  handtei  f, umbo;  o,  com 
of  light,"  having  its  apex  at  the  umbo 
and  extending  downward  and  forward  to  the  periphery 
(Fig.  171).  The  mucous  membrane  of  the  inner  surface 
of  the  drum-head  is  folded  upon  itself  as  it  passes  over  the 
chorda  tympani  nerve,  so  that  two  pouches  are  formed, 
opening  downward,  one  in  front  of  and  tlie  other  behind 
the  manubrium  (Fig.   172). 

Vfssiis  of  thi:  Mcmbrana  Tympani.— ^\\a  dermoid  layer 
is  supplied  with  arterioles  by  the  deep  auricular  branch  of 
the  internal  maxillary  artery  ;  the  mucous  membrane,  by 
the  tympanic  branches  of  the  internal  maxillary,  internal 
carotid,  and  stylomastoid  arteries. 

Nerves  of  the  Mcinbrana  Tvmpcni. — To  the  external 
layer  are  distributed  filaments  from  the  superficial  branch 
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of  the  fifth  nerve,  while  the   mucous  layer  is  supplied  by 
the  tympanic  plexus. 

TJie  cavity  of  the  tympanum  is  of  irregular  shape.  It 
measures  about  \  inch  anteroposteriorly,  ^  inch  vertically, 
and  \  inch  transversely.  It  is  situated  in  the  petrous  por- 
tion of  the  temporal  bone  above  the  jugular  fossa,  having 
the  carotid  canal  in  front,  the  mastoid  cells  behind,  the 
auditory  canal  externally,  and  the  labyrinth  internally.  It 
communicates  with  the  pharynx  by  means  of  the  Eustachian 
tube  and  with  the  mastoid  antrum  by  means  of  the  aditus 
ad  antrum.  The  upper  portion  of  the  tympanum  is  called 
the  attic  or  recessus  epitympanicus.     It  extends   outward 


over  the  auditory  meatus,  from  which  it  is  separated  by  a 
wedge-shaped  mass  of  bone,  sometimes  called  the  shute. 
On  the  shute  lie  the  head  of  the  malleus  and  body  of  the 
incus.  The  handle  of  the  malleus  and  long  process  of  the 
incus  descend  through  the  narrow  opening  from  the  attic 
into  the   atrium  or  lower  cavity  of  the  tympanum. 

The  roof  of  the  tympanum  consists  of  a  thin  plate  of 
bone,  the  teginen  tyiiipaiii,  which  separates  the  tympanic 
cavity  froni  the  meninges  of  the  brain.  The  fl<wr  of  the 
tympanum  is  narrow  and  separates  the  cavity  of  the  tym- 
panum from  the  jugular  fossa  beneath.  Near  the  inner 
wall  is  a  small  foramen  for  the  passage  of  Jacobson's  nerve. 
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The  outer  wall  consists  of  the  membrana  tympani  and  the 
bony  ring  into  which  it  is  inserted.     In  this  bony  ring,  the 


annulus  tympanicus,  are  two  small  orifices,  the  iter  chordae 
posterius  and  iterchord.'E  anterius,  for  the  entrance  and  exit 
of  the  chorda  tympani  nerve.     Just  in  front  of  and  above 
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this  bony  ring  is  the  Glaserian  fissure,  in  which  is  lodged 
the  long  process  of  the  malleus,  and  which  also  gives 
passage  to  some  tympanic  vessels  and  the  anterior  ligament 
of  the  malleus. 

The  inner  tympanic  wall  (Fig.  173),  which  is  nearly 
vertical,  bulges  outward  as  an  eminence,  the  promontory, 
corresponding  to  the  fir.st  turn  of  the  cochlea.  Below,  pos- 
teriorly, is  the  niche,  at  the  bottom  of  wiiich  lies  the  fenestra 
rotunda  or  "  round  window,"  closed  by  the  membrana  lym- 
pani  secundaria.  This  membrane  is  protected  by  the  exter- 
nal wall  of  the  niche,  in  which  it  so  lies  that  it  is  impossible 
to  injure  it  by  means  of  a  straight  instrument  thrust  from 
without  through  the  membrana  tympani.  Above,  poste- 
riorly, is  the  fenestra  ovalis  or  "  ovai  window,"  closed  by  the 
foot-plate  of  the  stapes.  Above  the  oval  window  is  the 
eminence  of  the  aqua;ductu.s  Fallopii,  which  transmits  tlie 
facial  nerve.  The  pyramid  is  a  hollow  conic  projecdon  eon* 
taining  the  stapedius  muscle,  whose  tendon  escapes  by  an 
opening  at  its  summit. 

In   the   posterior   wall   above   is   the   opening   into  the 

mastoid  antrum,  the  aditiis  ad  antrum.     The  anterior  wall 

separates  the  cavity  of  the  tympanum  from   the   carotid 

canal,  which   lies   immediately   below 

^  S  and  in  front  of  it.     In  the  upper  por- 

/5>      Cj!^*  ''°"  °'"  "-he  anteiior  wall  is  the  orifice 

Vy        SW^  of  the    Eustachian  tube.     Just  above 

Jfl  ^^     ^      is  the   canal   for  the  tensor  tympani 

'^\  ^^     mu.scle.     The  Eustachian  tube  is  sepa- 

«  rated  fron   the   canal    for  the   tensor 

Fig.  .74-— The   malleus,     tympani  muscle  by  a  thin  bony  plate, 
^,  niaiitui:    ff,  iiciia;   c.     ^c  prffctssiis  cocldcariforiitis. 
""■^^  The  ossicles  are  three  small  bones  so 

arranged  as  to  form  a  movable  chain  connecting  the  mem- 
brana tympani  with  the  fenestra  ovalis.  These  three  bone- 
lets  are  the  malleus  or  hammer;  the  incus  or  anvil ;  and 
the  stapes  or  stirrup  (Fig.  174). 

The  malUus  is  a  somewhat  irregularly  shaped  bone,  con- 
sisting of  an  oval  head,  articuladng  with  the  incus  ;  a  neck, 
a  short  and  long  proce.ss;  and  a  manubrium  or  handle, 
imbedded  in  the  membrana  tympani.     The  head  and  neck 
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of  the  malleus,  which  project  into  the  tympanic  cavity,  are 
entirely  free  from  the  membrana  tympani,  the  surface  of  the 
head,  which  articulates  with  the  incus,  being  directed  back- 
ward. The  long  and  short  processes  are  situated  at  the 
junction  of  the  neck  and  handle  of  the  malleus.  The  short 
process  pushes  the  membrana  tympani  outward  before  it  and 
is  generally  plainly  visible  during  life  as  a  tubercle  at  the 
upper  extremity  of  the  malleus  handle.  The  long  process 
passes  forward  into  the  Glascrian  fissure,  with  the  under  wall 
of  which  it  unites  in  adult  hfe.  The  malleus  is  held  in  posi- 
tion within  the  tympanum  by  four  ligaments — the  anterior. 


superior,  external,  and  posterior.  Of  these  ligaments  the 
anterior  is  by  far  the  strongest,  the  posterior  and  external 
ligaments  being,  in  a  mechanical  sense,  but  one  ligament, 
to  which  Helmholtz  has  given  the  name  "  axial  ligament  of 
the  malleus." 

The  ineiis  is  the  middle  one  of  the  three  ossicles,  its 
name  being  derived  from  the  shape  of  its  upper  part.  This 
bonelet  consists  of  a  body,  a  short  or  horizontal  process, 
and  a  long  or  descending  process.  The  incus  is  attached 
at  the  extremity  of  its  horizontal  process  to  the  posterior 
tympanic  wall  by  somewhat  weak  ligament.";  (Fig.  175). 
The  long  process  of  the  incus  curves  downward,  and  at  first 
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what  outward,  toward  the  auditory  meatus,  its  tip 
bending  shaiply  inward  to  articulate  with  the  head  of  the 
stapes  by  means  of  the  lenticular  process. 

The  mallco-iiicHdal  joint  is  a  ginglynius  or  hinge-joint, 
like  that  of  the  knee  or  elbow.  The  ligaments  of  the 
malleus  are  so  arranged  that  the  bone  performs  the  part  of 
a  lever  whose  fulcrum  is  just  below  the  short  process.  The 
manubrium  is  the  long  arm  of  the  lever  and.  consequently, 
all  its  movements  are  repeated  in  an  opposite  direction  by 
the  head  of  the  malleus.  Each  inward  movement  of  the 
membrana  tympani  and  manubrium  causes  a  slight  outward 
movement  of  the  head  of  the  malleus.  The  incus  being 
also  suspended  as  a  lever,  when  its  upper  part  moves  out- 
ward with  the  head  of  the  malleus  its  long  process  swings 
inward  and  pu.siies  the  stapes  before  it,  so  that  the  foot-plate 
is  forced  into  the  oval  window. 

The  stapes  is  the  smallest  bone  in  the  body.  It  consists 
of  a  head,  articulating  with  the  lenticular  process  of  tlie 
incus,  two  branches,  or  crura,  joining  the  base,  which  is  con- 
nected by  ligamentous  fibers  with  the  margin  of  the  oval 
window.  The  stapes  (Fig.  174,  C)  measures  4  mm.  from  its 
head  to  the  foot-plate,  the  latter  measuring  z\  mm.  in  its 
horizontal  diameter.  The  foot-plate  of  the  stapes  is  some- 
what kidney  shaped.  When  in  position  its  long  axis  is 
nearly  horizontal,  with  its  convex  edge  looking  upward  and 
with  its  concave  edge  looking  downward.  A  thin  membrane, 
the  ligamentum  obturatorium  stapedius,  stretches  across  the 
space  between  the  base  and  the  crura. 

Muscles  of  the  Tympanum. — The  tensor  tympani  originates 
from  the  under  surface  of  the  petrous  bone,  the  cartilaginous 
Eustachian  tube,  and  its  own  osseous  canal.  It  is  inserted 
into  the  handle  of  the  malleus  near  its  root.  Its  action  is  to 
draw  the  membrana  inward  and  increase  its  tension.  The 
tensor  tympani  muscle  is  supplied  by  a  nerve  from  the  otic 
ganglion. 

The  laxator  tympani  major  and  minor  have  already  been 
described  as  anterior  and  posterior  ligaments  of  the  malleus. 
The  stapedius  muscle  originates  from  the  interior  of  the 
pyramid  (Fig.  1 76)  and  is  inserted  into  the  head  of  the  stapes. 
Its  action  is  to  lift  the  anterior  part  of  the  foot-plate  of  the 


stapes  out  of  the  oval  window,  thus  antagonizing  to  a  certain 
extent  the  iiction  of  the  tensor  tympani  muscle.  The  stape- 
dius obtains  its  nerve-supply  by  a  filament  of  the  facial 
nerve. 

Artfries  of  the  Tympanum. — The  tympanic  branch  of  the 
internal  maxillary  enters  the  Glaserian  fissure  and  is  dis- 
tributed to  the  menibrana  tympani.  The  tympanic  branch 
of  the  internal  carotid  also  supplies  the  membrana  tympani. 
The  stylomastoid  extends  from  the  posterior  auricular  to 
the  back  part  of  the  tympanum  and  mastoid  cells  The 
petrosal  rtyab  h  fhem  ddl  m  g  1  nters 
the  ear  tJ        gh    h    1  at      F  II  p  lb        h  f    m  the 

ascending  pha  >  ng    1  p  p    1     £     ta  1  b 


Ncr7T     f   I     T    p  — Tl      >mp         b        1     f  the 

glossopharyngeal  (Jacobson's  nerve)  supplies  the  mucous 
membrane  of  the  tympanum  and  fenestra:.  The  tympanic 
branch  of  the  facial  nerve  supplies  the  stapedius  muscle  and 
a  branch  from  the  otic  ganghon  supplies  the  tensor  tympani 
muscle.  The  chorda  tympani  nerve  passes  across  the 
tympanum  between  the  handle  of  the  malleu.'s  and  the  long 
process  of  the  incus,  without  branches.  It  enters  the  tym- 
panum by  the  iter  chords  posterius  and  emerges  through 
the  iter  chordcc  anterius. 

The  Tyuipnnic  Plexus. — Jacobson's  nerve  (tympanic  branch 
of  the  glossopharyngeal)  divides  into  three   branches,  lying 
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ill  grooves  upon  the  promontory  (Fig.  176).  One  joins  the 
carotid  plexus;  a  second,  the  greater  superficial  petrosal 
ncr\'e;  and  a  third,  passing  upward  and  forward,  finally 
becomes  the  lesser  superficial  petrosal  nerve. 

The  EuBtachiaQ  tube,  which  is  about  1  \  inches  long,  passes 
from  the  middle  car  downward,  forward,  and  inward  to 
enter  the  pliarynx.  It  affords  communication  between  the 
air  in  the  pharynx  and  that  contained  in  the  middle  ear. 
The  outer  third  consists  of  bone,  commencing  at  the  lower 
part  of  the  anterior  tympanic  wall,  and  gradually  narrowing 
.  to  terminate  at  the  angle  of  junction  of  the  petrous  and 
squamous  portions  of  the  temporal  bones.  The  inner  two- 
thirds  of  the  Eustachian  tube  consist  of  elastic  cartilage  and 
fibrous  tissue,  which  unite  the  inferior  portion  of  a  curved 
cartilaginous  plate  so  as  to  form  a  tube.  The  mucous 
membrane  lining  the  Eustachian  tube  is  a  continuation  of 
that  of  the  pharynx  and  is  covered  with  stratified  ciliated 
epithelium. 

The  miisclfs  that  dilaU-  tlu  EustachiaH  tube  are  the  leva- 
tor palati  muscle,  which,  arising  from  the  petrous  bone 
and  cartilaginous  portion  of  the  tube,  is  inserted  into  the 
tissues  of  the  soft  palate,  and  the  tensor  palati,  a  flattened 
muscle  which,  arising  from  the  sphenoid  bone  and  the  car- 
tilaginous tube,  pas.ses  as  a  broad  tendon  around  the  hamu- 
lar  process  to  form  the  broad  aponeurosis  of  the  soft  [)alate. 
The  action  of  both  these  muscles  is  to  dilate  the  tube. 
Some  of  the  fibers  of  the  tensor  tympani  and  tensor  palati 
are  blended,  and  an  aponeurotic  connection  always  exists 
along  the  Eustachian  tube,  so  that  probably  these  two 
muscles  have  no  action  entirely  independent  of  each  other. 
When  the  soft  palate  is  drawn  upward  the  membrane  is  also  . 
retracted  by  the  tensor  tympani  and  the  Eustachian  tube  is 
at  the  .same  time  dilated,  .so  that,  although  a  current  of  air 
enters  the  tympanum,  it  is  prevented  from  forcing  the  mem- 
brane too  far  outward  and  interfering  with  the  equilibrium 
of  auditory  tension.  The  tensor  tympani  and  tensor 
palati  receive  nerve-filaments  from  the  otic  ganglion,  but 
the  levator  palati  is  supplied  by  a  branch  from  Meckel's 
ganglion. 

The  Eustachian  tube  receives  its  arkrial  supply  by  the 
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following  arteries :  The  ascending  pharyngeal,  branches 
from  the  middle  meningeal  and  internal  maxillary,  and  a 
branch  from  the  stylomastoid  artery. 

Its  nfn.ics  are,  in  addition  to  those  supplying  muscles  of 
the  tube,  derived  from  the  fifth  and  seventh  pair  and  the 
gloss  opharyngeal. 

The  Mastoid  Process  of  the  Temporal  Bone. — At  birth  the 
mastoid  process  consists  of  a  small  flattened  tuberosity  con- 
taining but  one  cell  and  that  of  considerable  size — the  mas- 
toid antrum.  At  puberty  the  mastoid  process  has  become 
a  distinct  prominence,  conic  in  shape,  with  its  apex  down- 
ward. The  substance  of  the  mastoid  process  consists  of 
small  cavities  varying  greatly  in  number,  size,  and  shape  in 
different  individuals.  Some  of  them  communicate  with  each 
other  and  are  lined  with  a  continuation  of  the  mucous 
membrane  of  the  tympanum,  which  is  here  covered  by 
squamous  epithelium. 

THE  INTERNAL  EAJl.  OR  LABYRINTH 

Osseons  Boundaries. — At  all  points  the  various  channels 
and  cavities  of  the  labyrinth  arc  deeply  imbedded  in  the 
petrous  portion  of  the  temporal  bone.  The  bony  labyrinth 
consi.sts  of  a  central  cavity,  called  the  "vestibule."  from  the 
walls  of  which  spring,  like  arches,  the  semicircular  canals, 
while  through  the  anterior  wall  of  the  vestibule  a  canal  leads 
into  the  snail-shaped  cavity  of  the  cochlea  (Fig.  177). 

Oontents  of  the  Osseous  Labyrinth. — The  vestibule  contains 
fluid  and  two  distinct  membranous  sacs,  the  utricle  and 
saccule  (Fig.  178).  The  saccule  communicates  with  one  of 
the  membranous  tubes  of  the  cochlea,  the  ductus  cochlearis, 
by  means  of  a  slender  membranous  tube,  the  canalis  reuniens, 
while  the  cavity  of  the  utricle  is  continuous  with  that  of  the 
membranous  semicircular  canals,  so  that  the  membranous 
lab\-rinth  may  be  said  to  consist  of  a  system  of  cavities  with 
membranous  walls  containing  a  fluid,  the  endolymph,  and 
nearly  surrounded  by  another  fluid,  the  perilymph. 

A  diaphragm,  consisting  partly  of  bone  (lamina  spiralis 
oBsea)  and  partly  of  membrane  (membrana  basilaris),  divides 
the  cavity  of  the  cochlea  into  an  upper  and  lower  space  of 
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nearly  equal  size  (Fig.    179).      The  upper,  the  scala  ves- 

tibuli,  communicates  with  the  cavity  of  the  vestibule,  and 
the  lower,  the  scala  tympani, 
ends  abruptly  at  the  round 
window.  The  upper  space 
(scala  vestibuli)  is  divided  by 
a  diaphragm  (Reissiier'.'i  mem- 
brane) placed  at  an  angle  of 
45  degrees  with  the  niembraiia 
basilaris,  into  the  scala  vestibuli 
proper  and  the  scala  media  or 
ductus  cochlearis,  which,  as 
already  described  (Fig.  178), 
communicates  with  the  sac- 
cule by  means  of  the  canalis 
reuniens.  The  scala  media 
or  ductus  cochlearis  contains 
endolymph  and  the   organ  of 

""■"■"'        -    "--  Corti  (Fig.  iSo). 

The  organ  of  Corti   rests  upon  the  membrana   basilaris 

about  midway  between  the  lamina  spiralis  ossea  and  the 


.,s-,;s 


IheT^re'^ 


outer  wai!  of  the  ductus  cochlearis.     It  extends  from  the 
vestibule  to  the  cupola  of  the  cochlea,  and  to  it  are  distrib- 
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uted  nerve-fibers  from  the  cochlear  branch  of  the  auditory 
nerve.      Corti's  organ  is  made  up  of  a  nearly  central  arch. 


formed  by  the  inner  and  outer  rods  or  pillars  of  Corti  (Fig. 
i8o),  the  bases  of  which  are  farther  apart  as  the  organ  of 
Corti  ascends  from  the  vestibule  to  the  cupola.      There  are 


I 


builoHi :  ml^. 


■  apiralc.     iGruber,  liflcr  Rai 


at  the  outside  of  the  arch  four  rows  of  ciliated  cells  and  at 
the  inner  side  one  row,  which  receive  terminal  filaments 
from   the  cochlear   branch   of   the  auditory  nerve.      The 
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name  "  hearing  cells  "  is  sometimes  applied  to  these  hair- 
cells.  There  is  a  peculiar  fenestrated  membrane,  the  lamina 
reticularis,  into  whose  net-like  structure  project  the  cilia  of 
the  outer  hearing  cells,  which  are  covered  and  protected  by 
a  glue-like  substance,  the  membrana  tectoria.  The  rods  of 
Corti  have  been  estimated  at  about  10,500,  while  the  num- 
ber of  hair-cells  is  estimated  to  be  about  21,300. 

The  membranous  semicircular  canals  occupy  scarcely  one- 
third  of  the  space  inside  the  bony  canals,  except  at  the 
ampulla,  where  they  hug  the  bony  walls  more  closely. 
The  space  between  the  membranous  canals  and  the  bony 
wall  is  occupied  by  connective  tissue  rich  in  blood-vesseU 
rather  than  with  free  fluid,  as  in  the  cochlea  (Fig.  181). 

The  otolitliB  are  granular,  amorphous,  sometimes  crystal- 
line particles  found  along  the  walls  of  the  utricle,  sac- 
cule, ampullae,  membranous  canals,  on  the  periosteum  of 
the  osseous  semicircular  canals,  and  in  the  fluid  of  the 
cochlea.  They  consist  of  about  75  per  cent,  mineral 
matter,  mostly  carbonate  of  lime,  and  organic  material  re- 
sembling mucus  in  its  physical  and  chemic  characteristics. 
The  function  of  the  otoliths  has  not  been  determined,  but 
it  has  been  suggested  that  they  exert  a  damping  action 
upon  the  vibrations  of  the  terminal  fibers  of  the  hair-cells. 
In  some  of  the  lower  animals  they  are  huge  in  size  com- 
pared with  those  of  man  and  assume  fantastic  shapes. 

The  auditory  nenre  originates  by  three  fascicule;  from  the 
superior  vermiformis  process  of  the  cerebellum  and  from 
the  inner  and  outer  nuclei,  formed  chiefly  by  the  gray  sub- 
stance of  the  posterior  pyramid  and  restifonn  body.  The 
nerve  emerges,  superficially,  from  a  groove  between  the 
olivary  and  restiform  bodies  at  the  lower  border  of  the 
pons.  At  the  bottom  of  the  internal  auditory  canal  it 
divides  into  the  cochlear  and  vestibular  divisions,  both  of 
which  contain  ganglion  cells.  The  cochlear  nerve  divides 
into  numerous  filaments  to  enter  the  modiolus  and  sends 
branches  to  each  of  the  hnir-cells  (Fig.  iSol.  The  vestib- 
ular nerve  divides  into  three  branches  :  The  filaments  from 
the  upper  branch  enter  the  vestibule  through  the  macula 
cribrosa  at  the  bottom  of  the  internal  meatus,  and  arc  dis- 
tributed to  the  utricle  and  the  ampulla  of  the  external  and 
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superior  semicircular  canals;  the  middle  branch  is  distributed 
to  the  saccule,  and  the  inferior  branch  passes  to  the  ampulla 
of   the    posterior   semicircular 
canals. 

Function  of  the  Semicircular 
Canals. — They  appear  to  be  a 
peripheral  space-organ,  and 
through  centers  in  the  brain 
regulate  the  movements  of  the 
muscles  of  the  eye  and  probably- 
all  the  muscles  of  the  body  for 
the  preservation  of  equilibrium. 
Thepower  of  maintaining^  equi- 
librium is  derived  from  the  edu- 
cation of  touch  and  sight  and 
information  derived  from  the 
peripheral  space-organ  within  nc.  181.— scHionihroughihcoBcoui 
the  ear,  which  informs  the  brain  ^"tt^Si^'JI^ir^illr'™^  T'^k^ 
of  the  position  of  the  head  and  of  nijachmuHofihenieBi^MousMmi- 
regulates    the     movements    of      turfa«  of  ihe  membranom  MmicircuiBr 

.1  1  c         tA  cuia]:  d,  vaAcular  bunds  of  CDnnvctlve 

the  muscles  for  tile  prcserva-  ussut.  (fpiiwer.) 
tion  of  equilibrium.  If  pres- 
sure be  made  upon  the  membrane  of  the  round  window, 
dizziness  and  an  inclination  to  fall  backward  are  produced 
as  the  result  of  the  pressure  transmitted  to  the  ampulla  of 
the  posterior  canal.  If  the  foot-plate  of  the  stapes  be 
pressed  upon,  a  rocking  sensation  of  the  head  from  side  to 
side  will  be  felt,  indicative  of  the  transference  of  the  pres- 
sure to  the  ampulla  of  the  superior  canal.  It  is  impossible 
to  transmit  pressure  to  the  fluid  of  the  horizontal  canal, 
and  when  strong  pressure  is  made  upon  the  fluid  within 
the  vestibule  there  is  produced  dizziness  without  sensation 
of  falling  in  any  especial  direction. 

Functions  of  the  Vestibule  and  Cochlea. — Except  that  in  a 
general  way  the  vestibule  and  cochlea  have  to  do  with  the 
sense  of  hearing,  the  functions  of  these  parts  of  the  ear  are 
not  clearly  understood.  It  is  supposed  that  the  individual 
hair-cells  and  rods  of  Corti  vibrate  to  single  tones,  and  that 
a  compound  sound  causes  the  vibration  of  a  number  of  hair- 
cells  proportionate  to  its  composite  character. 
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TESTS  FOR  HEARING 

Hearing  is  the  faculty  of  the  perception  of  sound.  j 

Sound  is  a  peculiar  sensation  excited  in  the  organs  of  j 
hearing  by  the  vibratory  motion  of  bodies,  the  effects  of  ] 
which  are  transmitted  to  the  ear  through  an  elastic  medium.   ' 

Sound  is  a  sensation  and  should  be  distinguished  carefully  ' 
from  the  vibrations  that  produce  it ;  which  vibrations,  of  | 
course,  may  exist  without  the  presence  of  an  organized  being  i 
to  perceive  them.  I 

Sources  of  Sound. — Sound  is  produced  by  the  rapid  vibra-   ] 
tions  that  take  place  in  the  molecules  of  bodies  when  they    i 
are  disturbed  by  shock  or  by  friction.     When  a  resonant 
body  is  struck  its  molecules  alternately  approach  and  recede 
from  one  another  with  a  velocity  and  amphtude  of  vibrations 
corresponding  to  the  form,  size,  and  molecular  composition 
of  the  body ;  and  this  motion  is  transmitted  by  contact  to 
any  surrounding  elastic  medium,  such  as  air.     Sound-waves 
so  produced  are  in  part  reflected  in  passing  from  a  rarer  to    i 
a  denser  medium,  as.  for  example,  when  passing  from  air   j 
into  water.     If,  however,  a  tense  membrane,  free  to  vibrate,   I 
i.s  interposed  between  the  air  and  any  fluid  or  solid  medium, 
the  aerial  vibrations  are  not  reflected,  but  are  transmitted    | 
into  the  more  solid  medium  with  little  loss  of  their  intensity.    ■ 
But  for  the  membranes  of  the  middle  ear,  sound-waves  trans- 
mitted from  the  ear  to  the  lymph  of  the  labyrinth  would    , 
lose  intensity  to  such  a  degree  as  to  be  inaudible.  ^ 

Acoustics  is  that  department  of  physics  which  treats  of  i 
sounds.  A  rudimentary  knowledge  of  the  laws  of  acoustics  i 
is  essential  to  an  understanding  of  the  physiology  of  the  ear,    ] 

The  science  of  music  treats  of  a  peculiar  class  of  sounds 
and  combination  of  sounds  calculated  to  produce  pleasur-  ' 
able  emotions.  Such  sounds  are  distinguished  from  noises,  ' 
which  are  sounds  either  of  very  short  duration,  like  the  re-  J 
ports  of  firearms,  or  are  a  mixture  of  many  discordant  ■ 
sounds. 

Pendulum  Vibration. — If  a  needle  be  attached  to  one  arm 
of  a  vibrating  tuning-fork,  and  if  in  contact  with  the  end  of 
the  needle  a  piece  of  smoked  paper  be  moved  at  a  uniform 
velocity,  a  tracing  of  the  vibrations  of  the  needle  will  be 
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scratched  upon  the  paper  (Fig.  182).  This  tradiig  is  a 
record  of  the  number  of  vibrations  of  the  fork  during  a  given 
time  and  of  the  amp/itudd  of  the  vibrations.  The  record  is 
regular  and  uniform,  and  so  similar  to  that  prodilced  by  a 
pendulum  under  similar  circumstances  that  Huxley  has  de- 
scribed this  fonn  of  vibration  under  the  name  of  pendulum 
vibration. 

A  tone  is  a  sound  produced  by  a  simple  pendulum  vibra- 
tion. It  has  the  characteristics  of  quality  or  "  timbre  "  ;  in- 
tensity, volume  or  loudness ;  and  pitch  (high  or  low  tone). 

The  quality  of  a  tone  depends  largely  upon  the  }italcrial 
of  the  substance  which  produces  the  tone.  The  quality  of 
the  note  emitted  by  striking  a  strip  of  wood  is  entirely  dif- 
ferent as  regards  its  quality  or  "  timbre  "  from  that  produced 
by  striking  a  rod  of  metal.  A  note  produced  from  an  organ, 
a  violin,  and  a  cornet  may  in  each  case  have  the  same  pitch 
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and  volume,  but  will  differ  widely  from  one  another  as  re- 
gards quality  or  timbre. 

The  intensity  of  a  tone  depends  upon  the  force  and  ampli- 
tude of  the  vibrations  which  produce  it.  When  a  tuning- 
fork  is  first  made  to  vibrate,  its  tone  is  comparatively  intense 
or  loud,  because  the  force  and  amplitude  of  its  vibrations 
are  comparatively  great,  but  as  it  continues  to  vibrate  its 
tone  is  heard  less  and  less  distinctly,  because  the  force  and 
amplitude  of  its  vibrations  are  becoming  less  and  less.  The 
pitch  of  the  tone,  however,  remains  the  same  until  the  fork 
ceases  to  vibrate. 

The  pitch  of  a  tone  depends;  upon  the  rapidity  of  the  vi- 
brations that  produce  it.  The  more  rapid  the  vibrations, 
the  higher  the  pitch.  The  human  ear  is  generally  able  to 
distinguish  the  tone  produced  by  a  tuning-fork  vibrating 
only  16  times  during  a  second,  and  also  that  of  a  fork  vi- 
brating 38,000  times  a  second.     The  capacity,  however,  to 


310     DISEASES   OF   THE   NOSE,    T//JiOAT,   AND   EAR 

distinguish  sounds  of  very  low  or  very  liigh  pitch  varies 
greatly  in  individuals,  but  the  ears  of  most  persons  are  more 
sensitive  to  sounds  of  low  than  to  those  of  high  pitch. 
Prof  Tyndall  says  :  "  The  squawk  of  the  bat,  the  sound  of 
the  cricket,  even  the  chirp  of  the  common  house-sparrow, 
are  unheard  by  some  persons  who  for  iowcr  sounds  possess 
a  sensitive  ear." 

The  inability  to  hear  high  notes  increases  with  age,  and 
generally  also  as  the  result  of  disease  of  the  labyrinth  or 
acoustic  nerve  ;  and  in  testing  the  acutcness  of  hearing  by 
means  of  tuning-forks  and  Gallon's  whistle  it  is  well  to  bear 
this  fact  in  mind.  For  careful  tests  as  to  the  sensitiveness 
of  the  perceptive  apparatus  it  is  well  for  the  aurist  to  be 
provided  with  at  least  five  forks,  the  lowest  (c-,)  giving  32 


vibrations  during  a  second  and  the  highest  (Cj)  yielding  2048 
vibrations  in  a  second.  Gallon's  whistje  (Fig-  183)  and 
Konig's  rods  will  be  found  useful  also  for  making  tests  of 
this  kind.  Konig's  rods  are  ten  steel  cylinders,  20  mm.  in 
diameter,  suspended  by  cords  attached  to  them  at  a  distance 
from  each  end  of  one-fifth  of  the  length  of  each  rod.  The 
rods  are  of  such  a  length  that  when  struck  with  a  hammer 
they  produce  tones,  the  lowest  of  which  give  4096,  and  the 
highest  32,768,  vibrations  per  second. 

Gallon's  '.vhistlc  for  testing  the  higher  tones  of  the  scale 
is  more  convenient  than  Konig's  rods.  It  consists  of  a 
metal  tabe  so  perforated  as  to  cause  a  whistle  when  air  is 
blown  through  it  by  means  of  a  rubber  bulb  attached  to  the 
proximal  extremity  of  the  instrument.  The  distal  extremity 
is  closed  by  a  metal  rod  capable  of  being  moved  backward 
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and  forward  within  the  tube  by  a  micrometer  screw.     The 
length  of  the  column  of  air  within  the  tube  beyond  the  per- 
foration, and  consequently  the  pitch  of  the  note  emitted  by 
the  whistle,  are  determined  by  the  position  of  the  rod  within 
the  tube.     The  micrometer  screw  is  graduated  to  indicate 
single  numbers,  while  on  the  side  of  tlie  tube  is  a  scale  to 
show  tens;  so  that  by  turning  the  micrometer  screw  the 
metal  rod  within  the  hollow  cylinder  can  be  placed  in  any 
position  indicated  by  a  number  on  a  scale  hai'ing  a  range  of 
from  1  to  130.    The  following  table  indicates  the  number  of 
vibrations  per  second  of  the  note  emitted  by  the  whistle 
corresponding  with  the  numbers  on  its  scale ; 

VibrauDn  pu  second    ti/jx    ifrxa    410110    jjSud    iSuio    i^ooi    3ia»    1B6M 

"s"a)^'"™°      '^IT    '^s"    '^™    'T^    '™    "7T    '*>"       '^ 
Vtlualiqn  pti  Mcond      9330     8343      8+00      BncKi       7591        73°S      ?™ 

Helmholtz  States  that  the  human  ear  is  able  to  distinguish 
as  musical  notes  tones  lying  between  i6  and  38,000  vibra- 
tions per  second,  or  a  range  of  about  I  r  octaves,  but  that 
the  lowest  note  used  in  orchestral  music  is  e-^  or  one  of  40 
vibrations  per  second.     In  pianos  the  lowest  note  in  genera! 
use  is  C-j.  33  vibrations  per  second  ;  and  the  highest.  7  octaves 
above  it,  is  c,,  4096  vibrations  during  a  second.     The  fol- 
lowing table  is  from  Appun  : 

c'^i^    d'  ^™ 

C'=,c;96    1    d'=4fci 
='«^[d-=^3. 

SiS: 

r'=j7io„. 

B'=.536 
B'=>4S76 

Harmony. — If  the  rates  of  vibration  in  a  second  of  two 
notes  simultaneously  produced  sUmd  to  each  other  in  the 
ratio  of  simple  multiples,  so  that  while  the  low  note  makes 
I   vibration  the  high  note  makes  2,  3,  4,  etc.,  the  notes  are 
said  to  be  in  harmony  or  concord,  and  the  result  is  con- 
sonance.    These    are    the    ratios    of  the    human   voice    in 
ordinary   speaking   or  singing,   and,   according   to   Wolf. 

313     D/SEASES   OF  THE   A'OSE,    THROAT,   AND   EAR 

speech  has  a  compass  of  5  octaves,  from  c  to  Cj.  The 
simplest  ratio  is  -J,  and  to  this  the  name  octave  is  given.  In 
this  case  the  higher  note  has  double  the  number  of  vibra- 
tions of  the  lower.  The  ratio  of  the  notes  in  the  diatonic 
major  scale  is  as  follows: 

C.         D.         E.         F.         G.         A.         B.         C. 

'  I  T         3  5  a         V"         i 

The  tuning-fork  used  to  test  the  hearing  sliould  be  large 

enough  to  secure  sufficient  intensity  or  loudness  of  tone. 

It  is  not  absolutely  necessary,  but  desirable,  to  have  the 


tuning-fork  provided  with  movable  clamps,  so  as  to  deaden 
overtones.  While  it  is  more  convenient,  as  stated,  for  the 
aurist  to  be  provided  with  at  least  five  forks  of  different 
pitch,  yet  one  sounding  the  note  Cj  (512  vlbration.s  per 
second)   will   generally   answer  the    purpose   of  ordinary 
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clinical  investigations.  It  is  convenient  to  have  at  hand  a 
small  tuning-fork  emitting  a  tone  of  feeble  intensity  (Fig. 
185),  in  order  to  confine  the  sound  to  one  ear;  because 
when  a  very  heavy  tuning-fork  is  employed  in  examining 
patients  whose  hearing  is  greatly  impaired  only  in  one  ear, 
it  is  impossible  to  be  certain  that  the  sound  of  a  large  fork 
is  not  heard  by  the  ear  in  which  the  hearing  i';  better. 
When  the  fork  is  used  for  testing  the  hearing 
of  the  ear  in  which  the  hearing  is  more  de- 
ficient, a  large  fork,  provided  with  movable 
clamps,  can,  however,  generally  be  made  to 
answer  the  same  purpose  by  placing  the 
clamps  sufficiently  low  down  upon  the  tines 
of  the  instrument. 

Weber's  Test. — K.  H.  Weber  demonstrated 
that  when  a  vibrating  tuning-fork  is  placed 
against  the  teeth  or  on  a  point  of  the  cranium 
the  tone  is  lieard  better  by  a  person  with 
normal  hearing  if  the  ears  are  closed  by  the 
fingers.  If  only  one  ear  is  closed,  tlie  fork 
is  heard  best  in  that  ear.  Weber,  Rinne,  and 
Toynbee  attributed  this  phenomenon  to  in- 
creased resonance  ;  Mach.  to  the  obstruction 
of  the  outlet  of  sound-waves  through  the  lun^iKT- 
auditory  canal.  Probably  each  of  these  factors  should  be 
given  due  weight  as  a  cause  of  the  phenomenon. 

It  should  be  borne  in  mind  that  any  obstruction  to 
the  exit  of  sound-waves  from  the  middle  ear  when  a  tuning- 
fork  is  vibrating  with  its  handle  in  contact  with  the  teeth 
or  at  a  point  upon  the  cranium  midway  between  each  ear, 
will  cause  the  sound  of  the  fork  to  be  heard  most  distinctly 
in  the  obstructed  ear.  The  cause  of  obstruction  may  be 
impacted  cerumen  in  the  externa!  auditory  meatus,  occlu-- 
.sion  of  the  Eustachian  tube,  mucus  within  the  tympanum, 
or  thickening  of  the  membrana  tympani  as  the  result  of 
catarrh  of  the  middle  ear.  Hence,  if  a  patient  is  deaf  in  only 
one  ear  from  any  of  these  causes,  a  vibrating  tuning-fork. 
with  its  handle  in  contact  with  the  teeth  or  on  a  point  on 
the  cranium  midway  between  the  cars,  will  be  heard  by  him 
better  in  the  deaf  ear.     If,  however,  the  hardness  of  hearing 


^ 


314    DISEASES   OF  THE   N-QSE,    THROAT,   AND  EAR 

is  due  to  impairment  of  the  labyrinth  or  of  the  auditory 
nerve,  the  note  of  the  tuning-fork  will  be  heard  kss  dis- 
tinctly in  the  deaf  ear. 

In  practising  Weber's  method  of  examining  the  hearing, 
the  observer  should  bear  in  mind  that  the  answers  of  some 
patients  will  largely  be  determined  by  their  imagination,  and 
that  they  at  first  will  say  that  they  hear  the  sound  of  the 
fork  most  distinctly  in  that  ear  in  which  the  hearing  is  better, 
simply  because  they  think  tliey  should  do  so.  The  test  should 
be  repeated  sufficiently  often  to  convince  the  observer  that 
his  patient's  answers  are  reliable.  It  will,  in  all  instances, 
be  judicious  to  request  the  patient,  while  the  fork  is  still 
vibrating  upon  the  cranium,  to  close  first  one  ear  and  then 
the  other  with  a  finger,  and  only  after  this  has  been  done  to 
ask  him  in  which  ear  he  now  hears  the  sound  of  the  fork 
most  distinctly. 

Rinne's  Test. — Rinne  observed  that  when  a  vibrating  tun- 
ing-fork, with  its  handle  in  contact  with  the  tissues  over  the 
mastoid  process,  ceased  to  be  heard,  the  sound  of  the  fork 
reappeared  if  it  was  held  in  front  of  the  ear.  Aerial  con- 
duction is  superior  to  tissue-conduction  in  individuals  with 
normal  ears.  If  the  tuning-fork  is  heard  best  by  aerial  con- 
duction, the  fact  may  be  noted  as  Rinne-f  ;  or  Rinne— if 
the  contrary  is  the  case  ;  or,  to  be  more  exact,  the  number 
of  seconds  that  the  tuning-fork  is  heard  upon  the  mastoid 
and  in  front  of  the  auditory  meatus  may  be  given  in  the 
form  of  a  fraction,  the  numerator  of  which  will  be  less  than 
the  denominator  if  Rinne's  method  yields  a  positive  result. 
and  the  contrary  will  be  the  case  if  Rinne's  method  gives  a 
negative  result.  Thus,  if  the  note  of  a  c,  tuning-fork 
whose  handle  is  in  contact  with  the  mastoid  process  is  heard 
for  twenty  seconds,  and  for  fifty  seconds  when  its  tines  are 
held  close  to  the  external  auditory  meatus,  the  fact  may  be 
noted  thus :  Rinne  -|-  ^.  If,  however,  the  fork  is  heard  for 
thirty  seconds  when  its  handle  is  in  contact  with  theti.isues 
over  the  mastoid  process,  and  only  ten  seconds  when  its 
prongs  are  held  close  to  the  meatus,  the  fact  should  be 
noted  as  Rinne  - -^|{(R. —}f|).  In  the  first  instance  any 
hardness  of  hearing  is  due  to  impairment  of  the  nervous 
part  of  the  ear ;  in  the  latter  case  it  is  due  to  the  result  of 
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disease  or  to  imperfection  of  the  external  or  middle  ear,  or 
both. 

It  is  a  well-known  fact  that  any  rigidity  of  the  conducting 
apparatus  so  alters  the  relation  of  tissue  to  aerial  conduction 
that  the  former  finally  exceeds  the  latter.  This  change 
begins  with  the  low  notes.  If  Rinne's  method  be  employed 
on  a  patient  in  whom  there  is  only  a  slight  impairment  of  the 
patency  of  the  Eustachian  tubes,  with  congestion  of  the 
mucous  membrane  of  the  tympanum,  the  result  will  be  nega- 
tive with  forks  emitting  a  very  low-pitched  note  and  positive 
for  that  of  a  higher  pitch.  That  is,  the  sound  of  the  fork  of 
low  pitch  will  be  heard  louder  and  longerwhen  its  handle  is 
firmly  pressed  upon  the  mastoid  process  than  when  the  tines 
of  the  fork  are  held  in  front  of  the  meatus.  This,  however. 
will  not  be  the  case  if  a  fork  emitting  a  high-pitched  tone  be 
employed.  In  conditions  in  which  there  is  great  rigidity  of 
the  transmittingapparatusof  theear,  the  receptive  apparatus 
remaining  healthy,  Rinne's  test  will  yield  a  negative  result 
with  forks  of  high  as  well  as  low  pitch.  Generally  under 
such  circumstances  tissue-conduction  will  be  apparently  in- 
creased ;  that  is,  a  tuning-fork  with  its  handle  pressed  upon 
the  tissues  over  the  mastoid  will  be  heard  louder  and  longer 
than  normal.  When,  instead  of  this  being  the  case,  tissue- 
conduction  as  well  as  aerial  conduction  is  decreased,  impair- 
ment of  the  functions  of  the  internal  ear  should  be  susf)ccted, 
although  it  should  be  borne  in  mind,  when  testing  the  hearing 
of  patients  past  middle  life,  that  tissue-conduction  of  .sound  is 
always  decreased  as  the  result  of  senility,  and  sometimes  as 
the  result  of  other  causes  besides  di.sease  of  the  internal  ear. 

In  any  case,  however,  in  which  the  acutcness  of  hearing 
is  reduced  to  the  perception  of  words  spoken  in  a  loud  voice 
close  to  the  ear.  if  tissue-conduction  is  greater  than  aerial 
conduction  only  for  forks  of  low  pitch  (C,  to  c1  while  those 
of  high  pitch  fc,.  c,)  are  heard  very  imperfectly,  if  at  all. 
cither  by  aerial  or  tissue-conduction,  the  receptive  apparatus, 
as  well  as  the  middle  ear,  is  impaired.  In  such  cases, 
although  the  tension  of  the  structures  of  the  middle  car  can 
doubtless  be  removed  by  operative  procedures,  the  perform- 
ing of  such  an  operation  will  not  result  in  a  great  improve- 
ment in  the  patient's  hearing. 
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Schwabacb'B  Test. — This  test  consists  in  comparing  the 
number  of  seconds  a  tuning-forlv  is  heard  on  the  mastoid 
and  at  the  meatus  in  a  normal  ear  with  the  time  the  fork  is 
heard  in  these  positions  by  the  ear  being  examined, 

Gelle's  Test  (Presaions  Centripetea). — If  the  air  within  the 
auditory  canal  be  compressed  by  means  of  Siegle's  speculum 
or  any  suitable  instrument,  a  normal  ear  will  hear  the  sound 
of  a  tuning-fork  vibrating  on  the  cranial  bones  with  dimin- 
ished intensity.  This  phenomenon  is  due  to  increased  laby- 
rinthine pressure,  because  when  the  air  within  the  auditory 
canal  is  condensed  the  chain  of  bonclets  with  the  foot-plate 
of  the  stapes  is  pressed  inward.  If  ankylosis  of  the  stapes 
exists  or  if  there  is  great  immobility  of  the  ossicles  the  tone 
of  the  tuning-fork  will  remain  unchanged  during  the  test, 
while  if  the  labyrinth  is  diseased  and  the  stapes  is  movable 
the  application  of  Gelle's  test  will  produce  dizziness. 

Bine's  Test. —  If  a  tuning-fork  is  vibrated  upon  the  mastoid 
process  of  a  normal  ear,  after  its  sound  is  no  longer  audible 
it  can  be  made  to  reappear  if  the  meatus  is  tightly  closed 
with  the  moistened  finger.  In  cases  of  severe  deafness, 
according  to  Bing,  if  this  test  yields  a  negative  result,  the 
hardness  of  hearing  is  due  to  a  middle-ear  affection,  while 
if  the  result  of  the  test  is  positive,  the  deafness  is  the  con- 
sequence of  a  labyrinthine  affection. 

Dr.  Bing  uses  also,  as  an  aid  to  diagnosis,  what  he  terms 
the  "entolic"  use  of  the  speaking-trumpet,  which  consists 
in  speaking  into  a  speaking-tube  connected  by  means  of  an 
air-tight  joint  with  a  catheter  introduced  into  the  mouth  of 
the  Eustachian  tube.  If  the  voice  is  heard  better  by  this 
method  than  when  the  speaking-tube  is  used  in  tiie  external 
meatus,  there  is  hindrance  to  sound-conduction  at  the  mal- 
leus or  the  incus,  and  the  foot-plate  of  the  stapes  is  freely 
movable  in  the  oval  window. 

To  teat  tlie  hearing  by  a  watch  the  patient  should  be  seated 
with  his  face  so  covered  by  a  napkin  or  towel  that  it  is 
impossible  for  him  to  see  the  watch,  because  many  patients 
imagine  that  they  hear  a  watch  which  they  see  held  close  to 
their  ear.  It  is  well  also  to  request  the  patient  to  close  firmly 
with  his  forefinger  the  ear  that  is  not  being  tested,  Theaurist 
should  hold  the  watch  in  his  hand  with  its  case  open  close 


to  the  patient's  ear  until  the  latter  hears  it  distinctly,  then 
move  his  hand  to  a  considerable  distance  and  slowly  bring 
the  watch  toward  the  ear  being  examined,  observing  the 
exact  distance  the  watch  is  when  ^rsi  heard.  The  result  of 
the  examination  may  be  expressed  by  a  fraction,  the  numer- 
ator of  which  is  the  distance  at  which  the  patient  hears  the 
watch  and  the  denominator  the  distance  at  which  the  watch 
can  be  heard  by  a  normal  ear.  For  example,  if  the  watch 
used  in  making  the  test  is  heard  by  a  normal  ear  at  40 
inches,  and  the  patient  hears  it  only  at  15  inches,  the  fact 
may  be  recorded  thus:  Hearing  for  watch  is^f(H.  W.=  ^J). 
If  the  watch  is  heard  only  on  contact  with  the  auricle,  the 
record  should  read,  Hearing  for  watch  is  '^^"_  ■  or,  if  it  is 
only  heard  by  exerting  considerable  pressure  with  it  upon 
the  auricle,  Hearing  for  watch  is  ''-"'"". 

The  room  in  which  the  hearing  is  being  tested  by  the 
watch  should  be  as  free  from  noise  as  possible,  and  the 
watch  should  invariably  be  made  to  approach  the  patient's 
ear  from  a  distance  as  directed  above,  and  the  point  be  noted 
at  which  it  isjirst  heard,  because,  while  the  patient  still  hears 
the  watch  if  it  is  slowly  carried  away  from  his  ear,  it  will  be 
found  that  ho  will  continue  to  hear  it  at  a  much  greater  dis- 
tance than  that  at  which  he  would  first  hear  it  if  it  were 
made  to  approach  his  ear  from  a  distance.  The  hearing 
maybe  tested  in  a  similar  manner  by  means  of  the  acou  meter, 
an  instrument  devised  by  Politzer.  The  acoumetcr  gives  the 
note  c  with  about  the  same  loudness  as  the  sound  of  a 
loud-ticking  watch. 

In  testing  the  hearing  brthe  voice  the  patient  should  close 
the  ear  not  being  tested  firmly  with  his  forefinjjer,  and  cither 
close  his  eyes  or  look  in  such  a  direction  that  it  will  be  impos- 
sible to  see  the  motion  of  the  aurist's  lips;  the  distance  in 
feet  should  then  be  observed  at  which  words  are  heard 
when  spoken  in  a  whi.^per,  ordinary  conversational  tone,  or 
a  loud  voice  if  the  patient  be  very  deaf.  In  making  this  test 
of  the  hearing-power  it  is  best,  in  most  instances,  to  employ 
single  words  of  only  one  syllable.  The  result  of  the  exam- 
ination may  be  noted  as  a  fraction,  the  numerator  of  which 
is  the  distance  in  feet  at  which  the  patient  hears  the  words 
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and  the  denominator  the  dist;incc  in  feet  at  which  a  normal 
ear  can  hear  the  same  words.  For  example,  if  the  patient 
hears  whispered  words  3  feet  from  his  ear,  and  should  hear 
them  at  io  feet,  tjie  fact  may  be  recorded  thus :  Whisper  ^g. 

PATHOLOGIC   CONDITIONS   OF   NOSE   AND 
PHARYNX  CAUSING  DISEASE  OF  EAR 

As  tlte  result  of  lony-continucd  chronic  nasopharyngeal 
catarrh  the  Eustachian  tubes  and  middle  ear  become  affected 
in  a  proportion  of  cases.  Especially  if  the  catarrh  be  of 
the  hypertrophic  variety,  so  that  nasal  respiration  is  inter- 
fered with  by  the  presence  of  anterior  and  posterior  hyper- 
trophies, ecchondroses  or  exostoses  from  the  septum,  etc., 
is  disease  of  the  Eustachian  tubes  prone  to  result.  The 
same  is  true  of  a  deflection  of  the  septum  sufficiently  great 
to  cause  marked  obstruction  of  one  nostril.  In  many 
instances  catarrh  of  the  Eustachian  tube  and  middle  ear  is 
the  result  of  the  extension  by  continuity  of  surface  of  a 
similar  affection  of  the  nasopharynx.  However,  when  one  or 
both  nasal  chambers  are  obstructed  other  causes  probably 
bring  about  the  same  result.  Posterior  to  the  obstruction, 
in  nearly  all  cases  of  nasal  stenosis,  a  partial  vacuum  is 
formed  during  inspiration  ;  as  the  result,  the  nasal  mucous 
membrane  is  constantly  engorged  with  blood  in  this  locality. 
This  condition  may  extend  back  far  enough  to  involve  the 
pharyngeal  mouth  of  the  Eustachian  tube.  Probably  most 
cases  of  one-sided  deafness  on  the  same  side  as  an  obstructed 
nostril  may  be  explained  in  this  manner.  The  hearing  in 
such  cases  frequently  improves  rapidly  after  the  removal  of 
the  nasal  stenosis,  but  a  posterior  hypertrophy  may  be  so 
situated  as  to  produce  venous  stasis  in  that  locality.  By 
far  the  commonest  cause  of  Eustachian  salpingitis,  in  chil- 
dren at  least,  is  hypertrophy  of  the  phar^-ngeal  tonsil.  When 
the  adenoid  overgrowth  is  situated  so  as  to  interfere  with  the 
return  of  blood  from  the  mucous  membrane  of  the 
Eustachian  tubes,  stenosis  results  because  of  engorgement 
and  inflammation,  and  the  hearing  deteriorates  more  and 
more  as  the  result  of  each  succeeding  attack  of  coryxa. 
Under  such    circumstances,  if  the    hypertrophy    has    not 
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existed  too  long,  a  complete  restoration  of  the  hearing  may 
be  expected  to  follow  the  removal  of  a  portion  of  the 
hypertrophied  gland.  However,  it  must  not  be  supposed 
that  by  removing  the  nasal  jdisease  which  produced  the 
aural  affection  a  complete  restoration  of  the  hearing  will 
result  in  every  instance.  In  most  cases  of  this  kind  careful 
treatment  of  the  tubal  or  midd]e-car  disease  is  absolutely 

The  pharyngeal  mouths  of  the  Eustachian  tuhes,  bordered 
by  their  cartilaginous  lips,  appear  as  crater-shaped  eleva- 
tions in  front  of  Rosenmijller's  fossa.  The  mucous  mem- 
brane at  the  entrance  of  the  tube  is,  in  the  normal  state, 
paler  than  that  in  its  vicinity,  which  is  of  a  deep-red  color 
over  the  cartilaginous  lips.  In  atrophy  of  the  tube-mouths 
the  mucous  membrane  covering  the  lips  of  the  tube  is  pale 
in  color  and  the  parts  appear  shrunken.  In  catarrh  of  the 
Eustachian  tube  the  mouth  of  the  tube  will  sometimes 
appear  dilated  by  a  mass  of  mucus  exuding  from  it,  and 
under  sucli  circumstances  the  tube-mouth  is  generally 
greatly  swollen. 

Fatenc;  of  EuBtacUan  Tubea. — The  methods  mo?X  com- 
monly used  to  test  the  patency  of  the  Eustachian  tubes 
and  introduce  air  into  the  middle  ear  are  Valsalva's,  Polit- 
zer's,  and  catheterization  of  the  Eustachian  tubes. 

Valsalva's  method  consist.s  in  a  forced  expiration,  the 
tnouth  and  nose  being  closed.  In  this  method  air  is  forced 
from  the  pharynx  through  the  Eustachian  tubes  into  the 
middle  ear.  If  the  aurist  examines  the  membrana  tympani 
while  the  patient  inflates  the  middle  ear  by  Valsalva's 
method  the  drum-head  will  be  ob.served  to  move  outward,, 
and  in  most  instances  it  will  become  slightly  congested. 
If  an  aural  stethoscope  be  used  a  slight  noise  will  be  heard 
as  the  air  enters  the  patient's  middle  ear. 

The  aural  stethoscope  or  auscultation-tube  consists  of  about 
3  feet  of  thin  rubber  tubing  into  the  ends  of  which  appro- 
priate ear-pieces  are  inserted.  One  ear-piece  should  be  of 
white  bone  for  the  aurist's  own  ear,  and  the  other  end  of 
hard  rubber,  to  be  inserted  into  the  auditory  canals  of  his 
patient's  cars.  In  using  the  aural  stethoscope  for  the 
auscultation  of  the  right  ear  of  a  patient  the  aurist  should 
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first  insert  the  wliite  end-piece  into  his  own  right  ear.  The 
iMticnt  is  then  instructed  to  place  the  hard-rubber  ear-piece 
loosely  in  hU  car  and  hold  it  in  position  with  his  thumb 
and  finger. 

In  ihHSsa's  method  the  patient  is  directed  to  hold  a 
snull  quantity  of  water  in  his  mouth  until  he  is  told  to 
swallow.  The  aurist  then  takes  the  nose-piece  of  Politzer's 
air-bag  (Fig.  1S7)  between  his  thumb  and  finger  and  inserts 
it  into  one  of  the  patient's  nostrils,  and  closes  both  nostrils 
firmly  about  the  nose-piece  by  pressure  with  his  middle 
finger  and  forefinger.  The  patient  is  then  told  to  swallow  ; 
as  the  patient's  Iar>-nx  is  seen  to  rise  at  the  commencement  of 
the  act  of  swallowing  the  aurist  quickly  compresses  the  air- 


bag  held  in  his  right  hand,  thus  forcing  air  throuHi  the  nose 
and  Eustachian  tubes  into  the  middle  ear.  If  the  auscul- 
tation-tube is  used  during  this  procedure,  the  air  will  be 
heard  to  enter  the  middle  ear  with  the  same  audible  .-/icJb 
observed  when  Valsalva's  method  of  inflating  the  middle 
ear  is  employed. 

During  the  act  of  swallowing  the  soft  palate  rises,  thus 
cutting  off  all  communication  between  the  posterior  nasal 
chamber  and  the  mouth,  and  at  the  same  time  the  Eusta- 
chian tubes  are  rendered  more  patulous  by  the  action  of  the 
levator  palati  and  other  mu.scles,  so  that  air  forced  into  the 
nose  by  Politzer's  method,  having  no  other  way  of  exit, 
readily  finds  its  way  into  the  middle  ear  through  the  tubes. 
The  same  thing  may  be  accomplished  with  greater  con- 
venience by  requesting  the  patient  to  "puff  out  hischeekf  " 
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and  compressing  the  air-bag  while  the  mouth  is  tlius  inflated 
with  air.  Pronouncing  certain  syllables,  Hk-e  the  words  hick, 
hack,  hock,  also  causes  an  elevation  of  the  soft  palate  and  a 
dilatation  of  the  Eustachian  tubes,  so  that  the  middle  ear 
can  readily  be  inflated  by  means  of  Politzer's  air-bag.  The 
middle  ear  of  young  children  is  usually  more  easily  inflated 
by  means  of  Politzer's  air-bag  than  those  of  adults,  while 
in  the  case  of  infants  air 
readily  enters  the  middle  ear 
if  Politzer's  air-bag  be  used 
while  the  child  is  crying. 

No  more  force  should  ever 
be  employed  in  compressing 
the  rubber  bag  than  is  abso- 
lutely necessary  to  force  air 
into  the  middle  ear,  and  it  is 
far  better  for  the  aurist  to 
make  several  unsuccessful 
efforts  to  accomplish  this 
purpose  than  to  drive  air 
into  the  middle  ear  with  suf- 
ficient force  to  cause  pain. 
While  it  is  probably  impos- 
sible  to   rupture   a    norma! 

membrana  tympani  with  Po-  FiH.iB7.-Poiii."'i  air-hag. 

litzer's   air-bag,   yet   .sevei'al 

cases  have  been  reported  in  which  an  atrophied  or  diseased 
drum-membrane  has  been  ruptured  by  the  incautious  use 
of  this  instrument. 

The  Eustachian  catheter  is  a  tube  of  rubber  or  metal 
curved  at  its  distal  extremity,  as  shown  in  Fig.  188.  The 
proximal  end  of  the  instrument  is  so  constructed  that  the 
nozzle  of  Politzer's  air-bag  will  fit  loosely  into  it,  and  it  is 
provided  with  a  ring  or  mark  of  some  sort  by  which  the 
auri.st  is  informed  of  the  position  of  the  beak  of  the  instru- 
ment when  it  has  been  inserted  in  the  nose.  At  least 
three  sizes  of  this  catheter  should  be  in  possession  of  the 
auri.st — respectively  i,  2,  and  3  millimeters  in  diameter. 
The  hard-rubber  catheters  have  the  advantage  of  cheapness, 
but  they  are  not  so  easily  disinfected  as  are  the  metal  ones, 
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which  can  be  dropped  hito  water  and  boiled  or  sterilized  by 
pouring  some  alcohol  over  them  and  setting  it  on  fire. 
Moreover,  the  hard-rubber  instruments  have  a  diameter 
larger  in  proportion  to  the  size  a{  their  calibre  than  that  of 
the  silver  catheters.  The  best  catheters  are  made  of  pure 
or,  as  it  sometimes  is  called,  "  virgin  "  (in  contradistinction 
to"  coin  ")  silver,  which  insures  a  certain  degree  of  flexibility. 
The  cheap  brass,  nickel,  or  silver-plated  instruments  are 
clumsy,  and  are  so  hard,  brittle,  and  inflexible  tliat  the 
curve  of  the  beak  cannot  be  slightly  changed  readily,  as  in 
the  case  of  the  softer  pure  silver  instruments.  The  distal 
extremity  should  be  slightly  knobbed,  smooth,  and  round. 
What  is  known  as  Hartmann's  catheter  is  probably  the  best 
model  (Fig.  iSS).  It  should  be  only  sufficiently  long  to 
project  about  1  inch  from  the  anterior  naris  when  the  beak 
of  the  instrument  is  placed  in  the  Eustachian  tube-mouth. 
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In  [724.  M.  Guyot,  a  postmaster  at  Versailles,  proposed 
to  treat  ear  diseases  by  injections  into  the  Eustachian  tube 
by  means  of  a  catheter  introduced  through  the  mouth, "'  for 
the  removal  of  obstructions  in  that  canal  and  also  the 
middle  ear." 

In  1741,  Archibald  Cleland,  an  English  army  surgeon, 
published  an  account  of  "  instruments  proposed  to  remedy 
some  kinds  of  deafness  proceeding  from  obstructions  of  the 
external  and  internal  auditory  passages."  Cleland  recom- 
mended "  lubricating  "  the  Eustachian  tube  by  throwing  a 
little  warm  water  into  its  phar>'ngeal  orifice  through  a 
flexible  silver  tube  introduced  through  the  nose  into  the 
Eustachian  tube.  The  proximal  end  of  Clcland's  catheter 
had  affixed  to  it  a  sheep's  ureter,  "whereby  warm  water 
may  be  injected,  or  they  will  admit  to  blow  into  the  Eusta- 
chian tube  and  so  force  the  airinto  the  barrel  of  the  ear  and 
dilate  the  tube  sufficiently  for  the  discharge  of  the  excre- 
mentitious  matter  that  may  be  lodged  there," 


EUSTACHIAN  CATHETER 

Cleland  also  used  probes  or  bougies  to  explore  the 
Eustachian  tube  through  the  nose.  Tiie  use  of  bougies 
through  the  Eustachian  catheter  soon  became  quite  popular 
and  was  shamefully  abused,  according  to  Wilde,  who  prac- 
tically abandoned  their  use  by  contenting  himself  with  in- 
troducinjj  into  the  Eustachian  tube  for  a  short  distance  only 
a  decalcified  bone  bougie,  the  end  of  which  was  made 
flexible  by  boiling  water.  His  contemporary,  Kramer,  a 
distinguished  Berlin  auiist,  used  catgut  bougies,  which  he 
stated  he  pushed  along  the  tube  in  certain  cases  until  the  tip 
was  visible  between  the  handle  of  the  malleus  and  incus. 

Introduction  of  the  Beak  of  the  Catheter  into  the  EiislaeJiian 
Tube. — ^The  operator  should  first  inspect  the  anterior  narium 
and  note  the  position,  size,  and  shape  of  any  obstruction, 
such  as  a  septal  exostosis,  which  will  interfere  with  the 
passage  of  the  catheter.  The  opjerator  should  hold  the 
proximal  extremity  of  the  catheter  between  the  thumb  and 
fingers  of  his  right  hand,  somewhat  in  the  manner  of  a  pen- 
holder, and  lift  up  the  tip  of  the  patient's  nose  with  the 
thumb  of  his  left  hand.  The  beak  or  distal  extremity  of 
the  catheter  is  then  inserted  within  the  nares  and  is  made  to 
rest  upon  the  floor  of  the  nose,  while  the  proximal  end  of 
the  instrument  is  elevated  until  it  is  parallel  with  the  floor 
of  the  nose.  Still  keeping  the  beak  of  the  instrument  in 
contact  with  the  floor  of  the  nose,  the  catheter  is  pushed 
gently  inward  until  the  beak  of  the  instrument  is  felt  to  be 
in  contact  with  the  posterior  wall  of  the  pharynx.  At  this 
stage  the  operator  has  the  choice  of  the  three  methods  of 
procedure  in  common  use. 

Probably  the  one  most  frequently  employed  is  that  of 
Lowenburg,  who  directs  that  when  the  beak  of  the  instru- 
ment is  felt  to  be  in  contact  with  the  pharyngeal  wall  the 
catheter  should  be  rotated,  medianly  through  an  angle  of  45 
degrees,  and  drawn  forward  until  the  beak  of  the  instrument 
is  felt  to  touch  the  posterior  edge  of  the  septum,  when  it  is 
rotated  outward  through  rather  more  than  an  angle  of  go 
degrees,  and  .should  then  be  in  the  mouth  of  the  Eustachian 
tube.  The  operator  may  feel  satisfied  that  this  is  the  case 
if  the  beak  of  the  catheter  is  found  to  be  somewhat  firmly 
fixed  in  the  position  it  has  assumed,  so  tliat  it  is  impossible 


324     D/SF.ASES   OF  THE   iVOSE,    THHOAT,   AND   EAR 

to  rotate  the  beak  of  the  instrument  upward  or  carry  it 
backward  or  forward  without  exerting  considerable  force. 

Gruber  directs  that  when  the  beak  of  the  catheter  is  felt 
to  be  in  contact  with  the  pharyngeal  wall  it  should  be 
withdrawn  until  its  curved  portion  comes  into  contact  with 
the  posterior  margin  of  the  hard  palate.  It  should  then  be 
again  pushed  inward  a  distance  of  about  \  inch,  and  rotated 
outward  toward  the  ear  through  an  angle  of  a  little  more 
than  45  degrees,  when,  if  these  maneuvers  have  been  suc- 
cessful, the  beak  of  the  instrument  will  be  within  the  mouth 
of  the  Eustachian  tube. 

When  the  beak  of  the  instrument  is  felt  to  be  in  contact 
with  the  pharyngeal  wall  it  may  be  immediately  rotated  out- 
ward 45  degrees,  which  will  carry  the  beak  of  the  instru- 
ment into  Rosenmijiler's  fossa.  The  catheter  should  now  be 
drawn  gently  outward  until  its  beak  is  felt  to  sHp  over  the 
posterior  lip  and  into  the  mouth  of  the  tube.  An  operator 
soon  learns  by  the  sensation  imparted  to  his  hand  whether 
the  beak  of  the  instrument  is  or  is  not  in  the  Eustachian 
tube. 

Obstacles  to  Catheterization  of  t!te  Eustachian  Tubes. — 
Deviation  of  the  .septum  may  render  the  passage  of  a 
Eustachian  catheter  through  that  side  of  the  nose  impos- 
sible. Under  such  circumstances  both  Eustachian  tubes  may 
be  catheterized  through  the  unoccluded  nostril.  To  reach 
the  tube  of  the  opposite  side  it  will  be  necessary  to  have 
the  beak  of  the  catheter  somewhat  longer  than  that  of  the 
instrument  shown  in  Fig,  i8S. 

Ecchondroses  or  exostoses  of  the  septum  frequently  in- 
terfere with  the  easy  passage  of  the  catheter  through  the 
inferior  meatus  of  the  nose.  Under  such  circumstances  the 
beak  of  the  catheter  can  sometimes  be  passed  over  them 
and  made  to  rest  upon  the  floor  of  the  nose  or,the  soft 
palate  behind.  In  .some  such  instances  a  .soft-rubber  cathe- 
ter can  be  used  to  advantage.  In  passing  the  catheter 
through  the  nose  the  instrument  should  be  held  very  lightly 
between  the  thumb  and  finger,  and  a  tendency  to  rotate  on 
its  long  axis  should  not  be  resisted,  because  by  allowing  the 
instrument  to  rotate  its  beak  will  sometimes  glide  around 
an  obstruction  and  finally  find  its  way  into  the  pharynx. 


J 
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Another  obstacle  to  catheterization  of  the  Eustachian 
tubes  results  from  spasmodic  contraction  of  the  muscles  of 
the  palate  and  pharynx,  which  tightly  grasp  the  beak  of 
the  instrument  and  interfere  with  its  proper  manipulation. 
Gentleness  and  patience  on  the  part  of  the  surgeon  will 
generally  overcome  this  difficulty.  The  patient  should  be 
requested  to  inhale  deeply  through  his  nose,  to  "  swallow," 
or  say  "  One,"  and  thus  produce  a  temporary  relaxation  of 
the  parts,  which,  if  repeated  from  time  to  time,  will  gener- 
ally enable  the  surgeon  to  guide  the  beak  of  the  catheter 
into  the  mouth  of  the  Eustachian  tube. 


When  the  beak  of  the  catheter  is  felt  to  be  within  the 
mouth  of  the  Eustachian  tube  it  should  be  held  in  position 
with  the  thumb  and  forefinger  of  the  left  hand  and  steadied 
by  two  fingers  resting  upon  the  patient's  face  (Fig.  189). 
The  nozzle  of  the  air-bag  is  then  fitted  loosely  into  the  prox- 
imal end  of  the  catheter  and  compressed  with  the  right 
hand.  If  the  ausadtalion-tube  be  employed  at  the  same 
time,  air  will  be  heard  to  enter  the  patient's  middle  ear  with 
a  sound  somewhat  similar  to  that  produced  by  inflating  the 
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middle  ear  by  Valsalva's  or  Politzer's  method.  However, 
when  the  catheter  is  employed  the  sound  seems  as  if  pro- 
duced marci'  the  surgeon's  ear. 

The  injlalion  of  the  middU  ear  by  means  of  the  Eustachian 
catheter  is  not  altogether  devoid  of  risk.  Deaths  have  been 
reported.  The  fatal  results  in  these  instances  may  have 
resulted  from  injection  of  air  through  a  rent  in  the  mucous 
membrane  made  by  the  beak  of  the  catheter,  which  subse- 
quently found  its  way  beneath  the  mucous  membrane  to  a 
position  where  the  emphysema  caused  sufficient  ob.struction 
to  respiration  to  occasion  suffocation. 

The  writer  saw  2  cases  where  young  and  inexperienced 
operators  had  injected  a  sufficient  amount  of  the  air  con- 
tained in  a  Politzer  bag  through  a  Eustachian  catheter  into 
the  cellular  tissue  to  cause  decided  swelling  of  the  tissues  of 
the  neck.  In  these  2  cases  the  patients  simply  suffered  a 
certain  amount  of  discomfort  for  a  few  hours,  the  air  in  the 
tissues  being  finally  absorbed. 

Solutions  may  be  sprayed  through  the  catheter  by  means 
oJ"  an  ordinary  atomizer  by  inserting  tlie  nozzle  of  the  atom- 
izer into  the  catheter.  Either  the  compressed-air  apparatus 
or  the  hand-bulb  may  be  used  to  produce  the  spray.  Under 
ordinary  circumstances  the  spray  probably  does  not  pene- 
trate the  tube  further  than  the  isthmus,  except  the  pntient 
be  told  to  swallow,  when  the  spray  may  be  heard  through 
the  auscultation-tube  to  enter  the  tympanum,  sounding  not 
unlike  drops  of  rain  falling  on  a  tin  roof.  When  compressed 
air  is  used  to  produce  the  spray  it  should  be  employed 
gently  and  with  due  caution.  The  automatic  cut-off  should 
be  manipulated  in  such  a  manner  as  to  throw  the  spray  gently 
and  by  successive  puffs  into  the  Eustachian -tube  orifices. 
The  drip  of  the  solution  that  condenses  in  the  catheter 
should,  at  the  completion  of  the  treatment,  be  blown  into 
the  Eustachian  tube  by  means  of  Politzer's  bag. 

Instead  of  employing  an  atomizer,  fluid  may  be  inserted 
within  the  catheter  by  an  ordinary  glass  medicine-dropper 
and  thrown  into  the  tube  with  Politzer's  bag,  or  fiuid  may 
be  syringed  through  the  catheter  into  the  Eustachian  tube, 
and  when  the  drum-head  is  perforated,  through  the  Eusta- 
chian tube  and  tympanum  into  the  external  auditory  canal. 
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For  this  purpose  syringe  a.  Fig.  38,  with  nozzle  7,  fitted  into 
an  ordinary  Eustachian  catheter,  answers  the  purpose,  or 
the  apparatus  of  Clevenger  (Fig.  igo)  may  be  employed. 

When  the  drum-head  is  intact  fluid 
enters  a  narrow  Eustachian  tiibc  be- 
yond the  isthmus  only  with  great  dif- 
ficulty, having  to  compress  before  it 
the  air  contained  in  the  middle  ear. 
As  soon  as  the  pressure  is  relaxed 
the  spring  or  rebound  of  the  com- 
pressed air  generally  throws  into  the 
pharynx  fluid  contained  in  the  tube. 
However,  during  the  act  of  swallow- 
ing fluid  may  be  made  to  penetrate 
into  the  cavity  of  the  tympanum 
through  the  Eustachian  tube  even 
when  the  drum-head  is  intact,  the 
muscular  action  in  opening  and  shut- 
ting the  tube  during  swallowing  doubt- 
less playing  an  important  role  under 
such  circumstances.  In  this  manner 
sea-water  or  fresh  water  introduced 
into  the  pharynx  while  bathing  some- 
times reaches  the  tympanum  and  al- 
most invariably  produces  an  acute 
otitis  media.  The  writer  has  observed 
the  same  thing  occur  during  the  use 
of  the  Birmingham  douche  or  even 
from  sniffing  normal  salt  solution  into 
the  nose  from  the  hollow  of  the  hand. 

The  introduction  of  watery  solu- 
tions, even  of  the  blandest  character, 
is  therefore  not  devoid  of  risk  unless 
the  drum-head  is  lacking  or  contains 
a  large  perforation.  Bland  oily  fluids, 
on  the  other  hand,  can  be  sprayed 
or  syringed  into  the  middle  ear  with  impunitj'.  When 
a  watery  fluid  is  used  to  wash  out  the  Kustachian  tube 
the  operator  should  be  careful  to  inflate  the  middle  car 
several    times    by    means    of    I'oHtzer's    muthod    in    order 
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to  remove  any  excess  of  fluid  that  might  otherwise  re- 
main. 

Solutions  of  protargol,  lO  to  50  per  cent.,  nitrate  of  silver, 
A  to  1  per  cent,  potassium  iodid,  I  per  cent,  (in  syphili.s), 
may  safely  be  introduced  into  the  mouth  of  the  Eustachian 
tube. 

An  Allen's  probe  (Fig,  35),  sufficiently  long  to  extend  \ 
inch  beyond  the  catheter  mouth,  may  be  used  as  an  appli- 
cator by  wrapping  a  few  fibers  of  cotton  about  its  tip  and 
dipping  the  end  of  the  probe  into  the  solution  to  be  used. 
After  the  beak  of  the  catheter  is  in  position  the  cotton- 
tipped  probe  is  passed  through  it  and  an  application  of  the 
remedy  made  to  the  first  i  inch  of  the  Eustachian  tube,  or 
the  end  of  a  cotton-tipped  Allen's  probe,  after  being  dipped 
into  any  appropriate  solution,  may  be  passed  like  a  catheter 
through  the  nose  into  the  nasopharynx  and  the  cotton- 
tipped  end  inserted  into  the  mouth  of  the  Eustachian  tube. 

EufltacMaii  bougies  arc  occasionally  used  for  the  dilation  of 
strictures  of  the  Eustachian  tube  and  other  purposes.  They 
are  filiform  in  character  and  a  niimberofsizes  are  obtainable. 
made  of  whalebone,  hard  rubber,  celluloid,  or  gold,  for 
electrolysis  of  stricture.  They  are  inserted  into  the  Eus- 
tachian tube  through  a  catheter.  Great  gentleness  should 
be  used  in  passing  a  Eustachian  bougie  for  the  first  time 
through  an  inflamed  tube,  for  it  is  easy  to  penetrate  tissue 
with  so  small  an  instrument  and  make  a  false  passage.  The 
length  of  the  catheter  employed  should  be  marked  upon  the 
bougie  and  also  the  length  of  the  Eustachian  tube,  which  is 
about  I  i  inches ;  and  this  last  mark  cannot  be  passed  with- 
out danger  of  injury  to  the  tympanic  contents  or  penetrat- 
ing the  drum-head. 

Not  much  force  i.s  necessary  to  pass  a  Eustachian  bougie 
through  a  normal  tube.  When  a  stricture  is  encountered 
gentle  pressure  will  usually  finally  overcome  the  obstruction, 
after  which  the  bougie  passes  readily  onward.  The  most 
frequent  position  of  stricture  is  at  the  i,sthmus. 

Before  attempting  to  pass  the  bougie  a  few  drops  of 
albolcne  should  be  inserted  in  the  catheter  and  blown 
into  the  Eustachian  tube  by  means  of  Politzer's  bag.  If  a 
stricture  is  passed  the  bougie  should  be  allowed  to  remain 


in  position  for  five  or  ten  minutes.  Afterthe  bougie  is  with- 
drawn the  middle  ear  should  be  gently  and  cautiously  in- 
flated. If  there  be  reason  to  suppose  that  during  the  pas- 
sage of  the  bougie  the  mucous  membrane  has  been  torn,  it 
will  be  safer  to  dispense  with  inflation,  lest  air  penetrate  the 
cellular  tissue. 

ElectrolTSis  of  Eustachian  strictures  has  been  done  by 
Dud  by  means  of  an  insulated  Eustachian  catheter  and  gold 
bougies,  of  which  he  has  designed  three  sizes.  The  amount 
of  current  necessary  to  overcome  an  obstruction  and  promote 
absorption  of  a  stricture  is  3  to  5  milliamperes,  which  should 
be  turned  on  as  soon  as  an  obstruction  is  felt  and  continued 
for  not  longer  than  three  to  five  minutes.  The  negative 
pole  of  the  battery  is  attached  to  the  bougie,  the  positive 
held  in  the  patient's  hand  or  applied  to  the  nape  of  his  neck. 
There  i.s  little  pain  produced  by  the  procedure,  which  may 
be  repeated  at  intervals  of  a  week.  Inflation  should  not  be 
practised  immediately  after  the  use  of  the  electric  bougie, 
but  the  patient  may  return  the  next  day  to  have  his  middle 
ear  inflated. 


DISEASES  OF  THE  EXTERNAL  EAR 

Congenital  Defects. — The  auricle  may  be  wanting  entirely 
or  there  may  be  a  phirality  of  auricles  {Fig.  igi).  The 
auricle  may  be  abnormal  as  regards  position  or  shape  or  it 
may  only  be  partially  developed.  Malformationsof  the  auri- 
cle are  generally  associated  with  defects  or  absence  of  the 
external  auditory  canal  (Fig.  193)  and  sometimes  imperfect 
development  of  the  deeper  portions  of  the  auditory  appara- 
tus. A  congenital  fistula  is  sometimes  seen  about  the  ex- 
ternal ear  and  may  communicate  with  the  tympanic  cavity 
(Fig.  193).  Excessive  development  or  lack  of  development 
of  the  external  ear  is  due  to  excessive  or  imperfect  develop- 
ment in  the  closure  of  the  first  branchial  cleft  during  embry- 
onic life.  Various  operations  have  been  devised  to  correct 
deformities  of  the  auricle  and  open  a  way  down  to  the  tym- 
panum in  cases  of  stenosis  of  the  external  auditory  canal. 
Plastic  operations  in  this  locality  do  well  as  regards  the 
healing  process.     Operations  for  the  correction  of  atresia  or 
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■  stenosis  of  the  external  auditory  canal  hitherto  have  not 
H  been  successful. 

■  Othematoma  or  peiicbondritis  of  the  auricle  (Fig.  I94)  is 

■  generally  the  result  of  direct  violence — self-inllicted  in  the 


^ 


insane,  among  whom  the  disease  is  not  uncommon.  This 
affection  is  characterized  by  an  effusion  beneath  the  peri- 
chondnum  of  the  auricle,  causing  swelling,  tension,  and  pain 


in  the  part.  ^  The  effusion  may  finally  escape  through  an 
external  opening  which  it  iias  made  for  itself,  remain  as  a 
sweHing  for  an  indefinite  lime,  or  slowly  be  absorbed.     Even 
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when  reabsorption  of  the  effusion  does  occur,  considerable 
deformity  of  the  auricle  may  result  (Fig.  195). 

TrfalwiHt. — In  the  insane,  hematoma  of  tlie  auricle 
is  best  let  alone,  unless  the  local  inflammation  is  suffi- 
ciently great  to  indicate  that  infection  has  occurred  and 
that  the  effusion  has  become  purulent.  If  necessary 
inflammation  should  be  combated  by  the  application  of 
ichthyol  ointment.  20  per  cent,  in  lanolin  (adeps  lana: 
hydrosus),  and  progressive  effusion  by  painting  the  affected 


parts  with  contractile  collodion  and  the  use  of  a  press- 
ure bandage.  Absorbent  cotton  is  placed  between  the 
auricle  and  the  head  and  a  pad  of  cotton  over  the  auri- 
cle, and  pressure  maintained  by  means  of  a  roller  bandage 
over  the  auricle  and  around  the  head.  The  bandage  should 
not  be  applied  with  sufficient  firmness  to  cause  pain  or  great 
discomfort.  If,  notwithstanding  these  measures,  the  collec- 
tion of  fluid  beneath  the  perichondrium  increases,  the  parts 
should  be  aspirated  with  antiseptic  precautions — a  measure 
that  will  probably  need  repetition  from  time  to  time.  In 
cases  where  the  inflammation  is  great  and  the  effusion  be- 
neath the  periosteum  is  evidently  purulent,  it  is  best  to  lay 
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the  parts  freely  open,  wash  out  the  pus-cavity  with  subli- 
mate solution,  and  pack  with  iodoform  gauze.  The  incision 
should  be  sufficiently  free  to  permit  of  easy  dressing  and  the 
ready  removal  of  sloughing  cartilage  as  soon  as  separated 
from  the  living  tissue.  Fortunately  the  number  of  cases 
where  the  injury  to  the  auricle  is  sufficcntlj'  severe  to  cause 
sloughing  of  eveu  a  small  portion  of  the  cartilage  are  com- 
paratively few. 

Chronic  periclioiidritis  is  a  chronic  inflammation  of  the 
cartilage  of  the  auricle  observed  in  boxers  and  others 
whose  ears  are  constantly  subjected  to  irritation  or  slight 
traumatism. 

Treattneut  consists  in  gentle  massage  and  applications  of 
ichthyoi  ointment  (20  per  cent.)  at  bedtime,  with  the  avoid- 
ance of  the  cause  of  the  irritation. 

Incised  and  punctured  wflnndA  after  thorough  cleansing 
should  be  sutured  in  such  a  manner  as  to  leave  as  httle 
scar  as  possible  upon  the  lateral  surface  of  the  auricle.  In 
contused  and  lacerated  wounds  perichondritis  almost  invari- 
ably occurs,  and  it  is  well  to  anticipate  such  an  attack  by 
the  application  of  a  wet  bichlorid  dressing  for  twelve  to 
twenty-four  hours.  An  attempt  should  be  made  to  save  as 
much  tissue  as  possible  and  no  part  which  possibly  may 
have  sufficient  vitality  to  live  should  be  removed.  As  a 
primary  measure  but  few  sutures  should  be  used,  as  after 
the  circulation  has  been  thoroughly  established  it  is 
ordinarily  a  simple  matter  to  secure  more  perfect  coaptation 
of  the  parts  and  prevent  deformity.  The  sutures  should 
not  be  passed  through  the  cartilage  unless  absolutely  neces- 
sary, although  no  great  harm  usually  results  from  a  suture 
through  the  cartilage  of  the  auricle. 

Fracture  of  the  base  of  the  skull  involving  the  temporal 
bone  may  extend  into  the  auditory  canal  in  some  cases 
without  rupture  of  the  mcmbrana  tympani.  Hemorrhage 
from  the  ear  may  be  somewhat  profuse  or  scanty.  In 
addition  to  the  general  treatment  the  ear  should  be  thor- 
oughly cleansed  of  clots  by  gentle  syringing  with  a  warm 
bichlorid  solution  (1 :  looo),  dried,  and  covered  with  pow- 
dered boric  acid,  except  where  oozing  persists,  when  the 
auditory  canal  should  be  I'cry  lightly  packed  with  sterile 
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iodoform  gauze.  The  ear  should  be  gently  cleansed  once 
a  day  with  the  bichlorid  solution  and  packed  with  gauze  as 
long  as  oozing  persists  ;  after  which  the  parts  are  best  kept 
as  dry  as  possible  by  cleansing  when  necessary  with  bi- 
chlorid solution,  thoroughly  drying  the  parts,  and  insufflat- 
ing powdered  boric  acid.  A  light  plug  of  iodoform  gauze 
may  be  loosely  inserted  into  the  concha  for  a  few  days. 
Boric  acid  in  sufficient  quantity  to  cover  the  wound  is 
apparently  sufficient  to  prevent  infection.  Packing  the 
canal  maintains  a  warm  and  moist  condition  of  the  wound 
that  should  be  avoided. 

Olefl  lobule,  which  is  generally  the  result  of  the  tear- 
ing out  of  an  earring,  is  common  and  may  be  seniedied 
by  the  following  operation :  The  sides  of  the  cleft  are 
freshened  in  the  same  manner  as  for  a  liare-lip  operation ; 
but,  to  avoid  as  far  as  possible  the  formation  of  a  con- 
spicuous scar,  tiie  sutures  should  be  introduced  and  tied 
on  the  inner  side  of  the  lobule,  and  should  involve  only  the 
deeper  layers  of  the  skin  of  its  outer  surface.  After  the 
parts  have  been  accurately  adjusted  and  the  sutures  tied, 
the  wound  should  receive  further  support  by  the  application 
of  iodoform  collodion.  If  the  operation  be  done  under 
antiseptic  precautions  it  is  generally  successful. 

Keloid  of  the  auricle,  originating  in  the  scar  resulting 
from  piercing  the  ear  for  earrings,  is  not  uncommon,  espe- 
cially in  the  negro.  The  growth  consists  of  a  hard  nodule 
of  fibrous  tissue,  generally  iender  on  pressure.  If  large  it 
should  be  removed  by  the  knife.  There  is  a  tendency  for 
the  growth  to  recur.  Encouraging  results  have  been 
reported  from  the  application  of  the  -t-ray  in  cases  where 
the  growth  has  recurred  after  removal  by  the  knife. 

CUTANEOUS  DISEASES  OF  THE  AURICLE 

The  cutaneous  di.'ic.'ises  which  sometimes  attack  the 
auricle  are  hyperemia,  frost-bite,  bums,  eczema,  dermatitis, 
comedo,  erysipelas,  syphilodcrma,  herpes,  lupus,  and  im- 
petigo contagiosa. 

HTperemia  may  be  either  active  or  passive,  transient  or 
chronic  in  character.      There  is  an  increase  in  the  blood 


k 


334    DISEASES   OF   THE  XOSE,    THROAT.   AND   EAR 

supply  of  the  auricle  and  generally  of  the  canal,  so  that 
the  skin  appears  redder  than  normal  and  feels  hot  to  the 
patient.  Mild  cases  are  due  to  some  transient  vasomotor 
disturbance  that  usually  soon  passes  away  without  treat- 
ment. In  some  individuals  a  single  comparatively  small 
dose  of  quinin,  salicylic  acid,  or  chlorid  of  calcium  will 
produce  hyperemia  of  the  auricle  and  canal  that  may  per- 
sist for  some  time. 

Active  hyperemia  of  the  auricle  may  result  from  exposure 
to  cold,  sunburn,  or  other  irritants.  Pa.ssive  hyperemia  of 
the  auricle  and  canal  are  sometimes  present  as  the  result  of 
gout,  valvular  disease  of  the  heart,  or  any  organic  disease 
capable  of  producing  localized  blood  stasis. 

Trcatiiunt. — The  best  local  application  is  probably  liquor 
plumbi  subacetatis,  which  may  be  painted  on  the  parts 
once  or  twice  a  day.  Nervous  cases  will  need  building  up ; 
the  gouty,  a  correction  of  the  constitutional  dyscrasia. 

Dermatitis  is  an  inflammation  of  the  skin  generally  result- 
ing from  some  injury,  such  as  the  bite  of  an  insect,  a  blow, 
fall,  stab,  wound,  etc. 

The  symptoms  vary  from  slight  inflammation  of  the  skin 
at  the  point  of  injury  to  localized  gangrene. 

Triatiiient. — This  varies  with  the  severity  of  the  inflam- 
mation and  the  character  of  the  infection.  Mild  cases 
do  well  by  simply  painting  with  liquor  plumbi  acetalis. 
The  severer  cases  require  a  wet  dressing  of  bichlorid  of 
mercury,  as  in  infected  wounds  of  other  parts  of  the  body. 
The  dermatitis  following  the  sting  of  insects  is  treated  by 
a  wet  dressing  of  20  per  cent,  bicarbonate  of  sodium. 

Frost-bite. — In  cold  climates  frost-bite  of  the  auricle  is  by 
no  means  uncommon.  At  first  the  auricle  is  cold  and 
numb  and  sometimes  stiff,  as  if  actually  frozen  solid.  Later 
on  the  symptoms  are  those  of  traumatism,  involving  only 
the  skin  or  the  skin  and  deeper  structures.  The  skin  is 
hot  and  swollen,  frequently  excoriated  or  covered  by 
vesicles.  In  the  severer  cases  the  symptoms  arc  those  of 
perichondritis,  followed  sometimes  by  cartilaginous  necrosis 
and  the  formation  of  sinuses  upon  either  surface  of  the 
auricle. 

Treatment. — When  the  auricle  is  frozen  its  temperature 
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should  be  restored  gradually  by  gentle  friction  with  snow 
or  pounded  ice,  and  afterward  by  gentle  manipulation  with 
the  fingers.  If  only  the  skin  is  involved  by  the  subsequent 
inflammation  satisfactory  results  will  follow  the  application 
of  a  10  per  cent,  ichthyol  ointment  in  vaselin,  which  should 
be  applied  sufficiently  often  to  keep  the  parts  constantly' 
covered  and  protected  by  the  ointment.  In  some  cases  pain 
and  soreness  are  greatly  relieved  by  wrapping  the  auricle 
in  absorbent  cotton  after  using  the  ointment  and  applying 
gentle  pressure  by  means  of  a  bandage.  When  perichon- 
dritis follows  frost-bite  of  the  auricle  it  should  be  treated  in 
the  manner  already  described.  When  sinuses  have  formed, 
they  should  be  laid  open,  ihe  necrosed  tis.sues  removed, 
and  the  wounds  allowed  to  heal  by  granulation.  If  care 
is  taken  to  keep  the  parts  properly  supported  but  little 
deformity  sometimes  results. 

Bums. — The  auricle  is  liable  to  burns,  sometimes  severe, 
and  involving  not  only  the  surrounding  neck  and  scalp 
but  also  the  auditory  canal.  A  common  cause  of  slight 
burn  of  the  auricle  sufficient  to  raise  a  blister  is  hot  appli- 
cations for  the  relief  of  the  pain  of  otitis  media. 

Treatment. — Pain  is  best  relieved  by  the  local  use  of  cold, 
applied  either  in  the  form  of  an  ice-bag  or  napkins  wrung 
out  of  ice-water.  The  application  of  cold  should  be  con- 
tinued as  long  as  it  affords  relief 

Charred  and  dead  tissue,  if  the  burn  is  a  severe  one, 
should  be  at  once  removed,  and  the  parts  cleansed  from 
soot  and  dirt  by  means  of  copious  washings  with  a  solution 
of  bicarbonate  of  sodium.  The  parts  are  then  dusted  with 
orthoform  or  smeared  with  a  3  per  cent,  carbolizcd  petro- 
leum, a  bandage  applied,  and  over  this  an  ice-bag  is  placed 
as  long  as  the  cold  seems  necessary  for  the  relief  of  pain. 
Excessive  pain  not  quickly  relieved  by  these  measures  will 
require  a  hypodermic  of  morphin. 

When  the  skin  is  unbroken  the  best  dressing  is  the  so- 
called  carron  oil  {equal  parts  of  linseed  oil  and  lime-water). 
This  is  smeared  thickly  on  patent  lint  and  applied  to  parts 
after  they  have  been  cleansed  -with  bicarbonate  of  sodium 
solution. 

Heipes. — Herpes  of  the  auricle  is  similar  to  the  disease 
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when  it  occurs  upon  the  skin  in  other  locahties.  It  is 
characterized  by  vesicles  filled  with  a  clear  serum,  appearing 
singly  or  in  groups,  upon  the  helix  or  about  the  lobule. 
The  surrounding  skin  is  reddened,  slightly  swollen,  and 
tender  to  the  touch.  There  may  be  slight  fever,  pain,  and 
■  itching  of  the  auricle.  The  affection  is  due  to  some  nervous 
disturbance.  The  vesicles  ordinarily  dry  up  and  disappear 
by  the  end  of  ten  days  or  two  weeks. 

Treatment. — The  milder  cases  are  best  treated  by  gentle 
purgation  with  citrate  of  magnesia  or  one  of  the  other 
salines.  The  vesicles  should  be  painted  three  or  four  times 
a  day  with  camphorated  tincture  of  opium  (paregoric). 
This  application  seems  to  allay  the  slight  itching  and  burn- 
ing better  than  most  others  and  hastens  absorption. 
Should  the  contents  of  the  ve.sicles  become  purulent  the 
vesicles  should  be  opened  and  the  parts  washed  ivith 
bichlorid  solution  and  dusted  with  powdered  calomeL 

Impetigo  contagiosa  is  an  acute  contagious  disease  of  the 
skin  sometimes  encountered  upon  the  skin  of  the  auricle  or  ' 
nose  in  dispensary  practice.  It  begins  as  small  discrete  or  > 
confluent  vesicles,  which  rupture  and  leave  a  granular  surface 
resembling  closely  a  vaccination  sore,  It  is  contagious, 
but  no  characteristic  organism  has  as  yet  been  isolated. 
Recovery  usually  occurs  within  a  week  under  antiseptic 
treatment. 

Treatment  consists  in  keeping  the  parts  clean  by  washing 
with  bichlorid  solution  and  applying  either  powdered  cal- 
omel or  an  ointment  of  amnioniated  mercury. 

LnpuB  vulgaris  is  a  chronic  tuberculosis  of  the  skin  of  the 
auricle,  either  primary  or  extending  to  the  auricle  from  the 
skin  of  the  face.  The  disease  begins  as  a  tubercle  deep  in 
the  skin.  The  dull  rcddi.sh  tubercles  are  sometimes  year.q 
in  developing,  but  finally  break  down  into  a  characteri.stic 
ulceration  which  may  heal  at  one  extremity  while  it  is 
spreading  in  another  direction.  The  disease  is  exceedingly 
chronic  and  years  may  go  before  a  large  portion  of  the 
auricle  is  involved.  After  healing  has  occurred  the  auricle 
is  shriveled,  shrunken,  and  deformed. 

Dia^osis. — The  diagnosis  is  usually  made  by  the  appear- 
ance of  the  ulcer  and  the  history  of  extreme  chronicity. 


The  disease  might  be  mistaken  for  either  syphiHs  or  epithe- 
lioma, but  each  is  much  more  rapid  in  its  course. 

Treatment. — The  internal  medication  consists  in  the  admin- 
istration of  cod-Hver  oil  and  arsenic.  The  local  treatment 
consists  in  a  thorough  cureting  of  tlie  ulceration  and  the 
application  of  the  solid  stick  of  nitrate  of  silver.  This 
should  be  followed  by  cautious  applications  of  the  jr-ray  for 
ten  minutes  every  other  day. 

STphilis. — Piimary  syphilis  of  the  auricle  is  naturally  rare, 
but  the  auricle  may  become  inoculated  by  a  bite  or  other 
cause.  Chancre  of  the  auricle  differs  in  nowise  from  the 
primary  lesion  elsewhere  upon  the  skin.  It  is  an  ulcer 
with  indurated  edges  and  a  hard  base  generally  conforming 
to  the  papular  type.  The  lymphatics  of  the  neck  are 
swollen. 

Secondary  syphilis  of  the  auricle  is  generally  part  of  a 
syphiloderm  involving  more  or  less  of  the  whole  body. 

Tertiary  syphilis  of  the  auric  If  consists  of  a  gumma  either 
before  or  during  the  stage  of  ulceration. 

Diagnosis  of  the  primary  lesion  is  sometimes  difficult 
unless  there  is  the  history  of  a  bite  or  injury  by  a  syphilitic 
individual.  The  diagnosis  in  the  secondary  stage  is  usually 
easy.  In  the  tfriiary  stage,  however,  an  ulcerating  gumma 
may  be  mistaken  for  either  lupus  or  epithelioma,  and  it  will 
usually  be  necessary  to  administer  iodid  of  potassium  in 
increasing  doses  before  coming  to  a  definite  conclusion. 

Treatment. — The  constitutional  trcatmeiit  differs  in  nowise 
from  that  of  syphilis  of  the  nose,  pharynx,  or  larynx 
already  described. 

Congenital  syphilis  IS  usually  of  the  tertiary  variety.  Its 
treatment  diflers  in  no  respect  from  the  acquired  disease. 
The  writer  remembers  only  i  case  observed  by  him,  that  of 
an  infant  about  eight  months  old,  with  an  ulcerating  gumma 
of  the  meatus.  The  external  orifice  of  the  meatus  was 
nearly  occluded  by  exuberant  granulations,  which  were 
snared  away  and  the  parts  kept  clean  and  dusted  with  cal- 
omel powder.  The  internal  treatment  consisted  of  gray 
powder  and  inunctions  of  mercury.  The  infant  made  a 
good  recovery, 

Erysipelas  is  the  result  of  in  fection  of  the  skin  with  the 
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Streptococcus  eiysipelatosa  of  Fehleisen.  It  is  presumed 
to  only  invade  the  skin  through  some  traumatisni,  possibly 
so  minute  as  to  be  overlooked.  The  writer  saw  in  consul- 
tation 2  cases  that  had  their  origin  in  a  blister  produced  by 
painting  the  mastoid  process  with  cantharidal  collodion.  In 
both  these  cases,  occurring  in  old  men,  the  erysipelas  ex- 
tended to  the  scalp ;  in  one  with  a  fatal  result.  Erysipelas 
of  the  auricle  may  extend  along  the  canal  and  involve  the 
drum-head. 

Symptoms  are  those  of  erj'sipelas  in  other  localities. 
The  <Usease  is  usually  ushered  in  by  a  chill  and  high 
temperature.  There  is  headache  and  anore>ua.  The 
infected  area  is  red  and  .swollen  and  the  swelling  and  red- 
ness somewhat  rapidly  spreads  until  sometimes  the  entire 
auricle  is  involved  and  the  disease  has  attacked  adjacent 
skin  areas.  Vesicles  filled  with  scrum  may  or  may  not 
appear. 

Treatment. — The  patient,  if  in  a  hospital,  should  be  isolated 
from  other  surgical  cases.  It  is  well  to  begin  treatment  with 
a  calomel  purge(lgr.every  hour  until  i^gr.  have  been  taken), 
followed  by  a  bottle  of  the  solution  of  citrate  of  magnesia. 
,  As  soon  as  the  bowels  have  acted  freely  the  patient  should 
take  20  drops  of  the  tincture  of  the  chlorid  of  iron  every  two 
or  three  hours  and  ^i^  gr.  of  strjxhnin  every  four  hours. 
It  is  said  that  some  cases  can  be  aborted  by  painting  the 
infected  and  adjacent  skin  area  with  carbolic  acid,  which  is 
allowed  to  remain  until  it  has  blanched  the  skin  surface. 
The  excess  of  acid  is  then  ■washed  off  with  alcohol.  Most 
of  the  writer's  cases  have  been  treated  locally  by  applica- 
tions of  20  per  cent,  ichthyol  in  lanolin,  which  was  smeared 
thickly  on  patent  lint  and  applied  to  the  parts.  The  treat- 
ment is  effective,  but  somewhat  dirty.  Those  cases  of  facial 
erysipelas  seen  in  the  Philadelphia  Hospital  during  his  terms 
of  service  there  were  treated  locally  by  applications  of  patent 
lint  kept  moist  with  a  10  per  cent  solution  of  prolanjol. 
Apparently  one  treatment  was  about  as  effective  in  con- 
trolling the  local  symptoms  as  the  other. 

PhleKmonona  errsipelas  is  a  severe  form  of  erysipelas 
involving  the  deeper  structures  beneath  the  skin  with  the 
formation  of  abscesses.     It  is  generally  the  result  of  mixed 
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infection,  tht  streptococcus  crysipclatosa  and  tlie  strepto- 
coccus or  staphylococcus  pyogenes  being  found  in  tiie  dis- 
charges. 

The  symptoms  are  those  of  severe  erysipelas — high  fever, 
redness,  pain,  and  great  swelling  of  the  auricle,  with  forma- 
tion of  pus  and  exfoliation  of  cartilage. 

Trt-almtiif. — The  auricle  should  be  covered  with  a  dressing 
kept  constantly  wet  with  bichlorid  solution  (i  :  1000).  As 
soon  as  the  presence  of  pus  is  suspected  the  parts  should 
be  freely  incised  down  to  the  cartilage.  The  wound  should 
be  syringed  daily  with  a  bichlorid  solution  and,  if  necessary, 
packed  with  gauze  in  such  a  manner  as  to  secure  perfect 
drainage. 

Oaugrene  is,  in  modern  times,  an  extremely  rare  disease, 
but  is  said  to  occur  occasionally  either  in  the  moist  or  dry 
form. 

Treatment. — This  is  similar  to  that  of  phlegmonous  er- 
ysipelas. Iron  and  strychnin  should  be  given  internally. 
-The  parts  should  be  kept  covered  with  a  wet  bichlorid 
dressing  and  every  effort  madt  to  secure  asepsis.  Necrotic 
tissue  should  be  removed  as  soon  as  possible.  Localized 
pain  can  be  controlled  by  dusting  with  iodoform  and,  when 
this  is  ineffective,  with  orthoform. 

The  disease  is  very  contagious,  at  least  to  other  surgical 
cases.  Therefore  the  patient  should  be  carefully  quaran- 
tined and  all  dressings,  towels,  etc.,  used  about  the  case 
destroyed. 

Eczema  is  by  far  the  commonest  of  the  skin  diseases  affect- 
ing the  auricle.  It  may  aba  involve  the  auditory  canal 
and  even  the  dermoid  layer  of  the  membrana  tympani. 
Intertrigo  resulting  from  the  invasion  by  the  disease  of  the 
fissure  formed  by  the  junction  of  the  auricle  with  the 
mastoid  region  is  of  frequent  occurrence  in  infants  and 
young  children. 

Treatment. — In  adults  the  disease  is  sometimes  the  result 
of  the  rheumatic  or  gouty  diathesis,  and,  in  addition  to 
local  treatment,  such  cases  require  the  administration  of 
alkalies,  with  iodid  of  potassium,  salicylate  of  sodium,  or 
arsenic.  In  children  the  disease  is  frequently  associated 
with  struma,  and  for  such  cases  cod-liver  oil  or  syrup  of 


340    DISEASES   OF   THE  XOSE.    THKCAT.   AXD  EAR 

the  iodid  of  iron  should  be  prescribed.  Eczema  intertrigo 
ts  best  treated  by  the  frequent  ^iplication  of  powders,  and 
oxid  of  zinc  or  subnitiate  of  bismuth  may  be  prescribed 
for  this  purpose. 

The  commonest  caust  of  eczema  i;^  the  auricle  in  children 
is  an  irntating  dtschai^e  from  the  middle  ear.  In  the  ne- 
glected infants  of  the  poor  the  discharges  resulting  from 
purulent  inflammation  of  the  tympanum  are  frequently 
smeared  by  the  fingers  of  the  child  o\er  the  entire  auricle 
and  over  the  skin  in  front  of  and  behind  the  ear.     Under 


such  circumstances  the  auricle  and  surrounding  skin  be- 
come covered  by  tczemaloiis  scabs  and  crusts.  These  the 
surgeon  should  carefully  remove  by  means  of  pledgets 
of  cotton  saturated  with  peroxid  of  hydrogen,  and  rub  well 
into  the  affeclud  parts  an  ointment  consisting  of  6  or  8  gr. 
of  the  yellow  oxid  of  niercuryto  i  ounce  of  petrolatum.  A 
single  thorough  application  of  this  remedy  is  sometimes 
sufficient  to  bring  about  great  improvement.  e\-en  in  cases 
in  which  the  disease  has  existed  for  several  month*.  Per- 
fect cleanliness  in  all  cases  should  be  enjoined,  and  if  fre- 


J 


quent  cleansing  of  the  auditorj' canal  with  absorbent  cotton, 
followed  by  insufflations  of  powdered  boric  acid,  is  not 
sufficient  to  keep  the  concha  dry  and  free  from  the  discharge, 
the  skin  of  this  part  of  the  ear  should  be  protected  by  some 
bland  ointment.  Benzoated  zinc  ointment,  if  fresh  and 
properly  made,  answers  very  well  for  this  purpose. 

The  new  growtlis  that  occur  on  the  auricle  are  sebaceous 
cyst,  fibroid  tumor,  epithelioma,  nevus,  sarcoma,  and  cornu 
cutaneum. 

Tlie  treatment  is  the  same  as  if  the  new  growths  occurred 
elsewhere.  Nevi  in  suitable  cases  should  be  treated  by 
electrolysis.     The  other  growths  ordinarily  require  excision, 

DISEASES  OF  THE  EXTERNAL  AUDITORY  CANAL 

The  more  common  affections  of  the  external  auditory 
canal  are  acute  circumscribed  inflammation  or  furunculosis, 
acute  and  chronic  diffuse  inflammation,  diphtheritic  inflam- 
mation, hyperostosis,  exostosis,  and  foreign  bodies. 

Fnnmcle  or  Acute  Circumscribed  Inflammation. — Recurrent 
attacks  of  furunculosis  of  the  auditory  canal  seem,  in  many 
instances,  to  be  the  result  of  irritation  from  carious  teeth  or 
from  disease  of  the  interior  of  the  nose  and  throat.  The 
affection  is  commonest  in  gouty  or  anemic  and  debilitated 
individuals  and  in  women  suffering  from  menstrual  disorders. 

Pathology. — In  most  instances  the  starting-point  of  the 
disease  is  a  sebaceous  gland  or  a  ceruminous  follicle,  which 
has  become  inoculated  with  the  staphylococcus  pyogenes 
aureus  or  other  pus-forming  bacteria  by  scratching  the  ear 
with  a  dirty  finger-nail,  hairpin,  match-stick,  etc.  Metastatic 
abscess  in  the  canal  is  said  to  sometimes  occur  in  gonor- 
rhea. The  inflammation  usually  .soon  becomes  a  circum- 
scribed perichondritis  or  periostiti.'i  of  the  auditory  canal. 
The  pathology  of  acute  circumscribed  inflammation  of  the 
extemal  auditory  canal  is  similar  to  that  of  boils  and  felons 
occurring  elsewhere  on  the  body. 

Symptoms. — There  is  at  first  an  itching  within  the  canal, 
a  portion  of  which  is  found  tender  to  the  touch,  and  soon 
becomes  painful.  Little  by  little  the  pain  and  tenderness 
increase,    until  in  some   instances  the  patient's  sufferings 
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become  almost  unendurable.  In  se\-ere  cases  the  pain, 
which  at  first  was  confined  to  the  ear,  extends  to  the  whole 
side  of  the  head,  is  throbbing  tii  character,  and  is  increased 
by-  movements  of  the  jaw  in  talking,  eating,  etc.  There  is 
some  ele\'alion  of  temperature  in  the  severest  cases.  Deaf- 
ness is  not  a  marked  sjinptom  undl  the  swelhng  is  lai^e 
enough  to  close  the  canal  at  the  part  involved,  but  tinnitus 
is  present  in  the  majoritv-  of  cases.  The  furuncle  will  rup- 
ture spontaneously  in  from  two  to  eight  days,  according  as 
the  inflammation  is  superficial  or  deep  seated.  The  dis- 
chai^e  is  purulent,  sometimes  quite  profuse;  and  its  appear- 
ance is  .speedily  followed  by  a  subsidence  of  acute  pain ; 
the  parts,  however,  remain  sore  for  se\'eral  days.  A  "  core  " 
or  small  slough  of  the  skin,  as  in  boils  elsewhere,  usually 
exfoliates  before  the  parts  heal, 

Treatmait. — Speed)- relief  generally  follows  a  free  incision 
through  the  swollen  parts  down  to  the  cartilage  or  bone, 
even  though  no  pus  be  found.  The  incision  should  be 
followed  by  syringing  tlie  canal  with  hot  boric  add  solution, 
the  insertion  into  the  canal  of  a  cone  of  absorbent  cotton 
covered  ivith  a  lo  per  cent,  ointment  of  cocain  in  lanohn, 
and  the  application  of  heat 

In  cases  where  incision  v?.  not  advisable  a  cone  of  cotton 
should  be  well  covered  with  an  ointment  of  tlie  yellow  oxid 
of  mercury  (6  gr.  to  I  ounce  of  vaselin),  and  so  placed 
within  the  canal  that  it  will  exert  pressure  upon  the  swollen 
parts.  For  a  few  moments  this  procedure  increases  the 
pain  somewhat,  but  it  is  followed  by  a  feeling  of  decided 
relief  and  comfort.  The  ointment  is  rubbed  into  the  skin 
of  the  canal  by  each  movement  of  the  jaw  in  talking  and 
eating,  and  if  the  treatment  is  applied  early  enough  many 
cases  of  furunculo.sis  of  the  auditory  canal  may  be  aborted 
before  suppuration  has  occurred.  Cotton  cones  are  readily 
made  by  selecting  a  piece  of  absorbent  cotton  about  2 
inches  long  and  about  \  inch  wide.  The  two  ends  of  the 
piece  of  cotton  are  then  frayed  out  until  the  center  of  the 
cotton  is  thicker  than  the  edges.  The  cotton  is  then  folded 
through  its  central  thick  portion,  so  that  the  thin  edges  arc 
brought  together  and  a  wedge  is  thus  formed,  one  edge 
being  very  thick  and   the  other  thin.     This  wedge  is  now 
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wrapped  somewhat  firmly  about  the  end  of  an  Allen's  ear 
probe  (Fig.  199),  the  thick  edge  of  the  cotton  wedge  toward 
the  handle  of  the  instrument  in  such  a  manner  that  the 
thin  edge  of  the  cotton  wedge  forms  the  pointed  end  of 
the  cone.  The  cone  thus  made  should  be  firmly  enough 
wrapped  about  the  probe  to  be  smooth  and  taper  evenly 


from  apex  to  base.  When  made  it  is  coated  thickly  witli 
the  appropriate  ointment  and  inserted  gently  into  the  canal 
until  its  wedge-like  pressure  begins  to  cause  pain.  The 
probe  is  then  diskidged  from  the  cone  by  turning  it  in  the 
opposite  direction  to  that  in  which  the  cotton  was  wrapped 
about  it  and  steadying  the  cone  with  a  touch  of  the  left 


forefinger  .so  that  the  cone  is  not  withdrawn  from  the  canal 
with  the  probe.  If  after  a  kw  moments  the  pressure  of 
the  cone  instead  of  affording  relief  causes  increased  pain, 
the  patient  can  withdraw  it  slightly  and  after  an  interval 
again  push  it  more  deeply  into  the  canal. 

Some  rehef  from  pain  follows  the  application  of  a  10  f>er 
cent,  ointment  of  cocain  in  lanolin  or  a  r  per  cent,  ointment 
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of  atropin.  Heat,  however,  generally  gives  speedy  relief 
from  pain.  It  may  be  applied  by  gently  syringing  the  canal 
with  hot  water,  by  the  application  of  a  poultice,  or  by 
resting  the  head  upon  a  hot-water  bag  or  a  bag  of  hot  salt 
or  of  hops.  In  se\'ere  cases  it  is  adx-isable  to  secure  a  free 
evacuation  of  the  bowels  by  means  of  small,  frequently 
repeated  doses  of  calomel  and  bicarbonate  of  sodium  ; 
I -drop  doses  of  tincture  of  aconite-root,  repeated  every 
hour,  will  control  to  a  certain  extent  fever  and  pain.  In  all 
cases  the  cause  of  the  attack  should  carefully  be  sought  and 
measures  adopted  to  prevent  a  recurrence.  To  prevent 
inoculation  of  other  parts  of  the  canal  and  producing  a 
so-called  crop  of  boils,  the  canal  should  be  carefully  cleansed 
either  by  syringing  gently  each  day  with  a  warm  i  :  looo 
bichlorid  solution  or  by  simply  wiping  out  the  pus  vn'th 
absorbent  cotton  and  afterward  sterilizing  the  skin  of  the 
canal  by  painting  it  with  nitrate  of  silver  solution  (3j  to  fSj 
of  water). 

Otitis  Externa  Diffusa  Acuta. — Diffuse  inflammation  of 
the  auditory  canal  varies  in  character  from  a  simple  erjthema 
of  the  skin  of  the  auditory  canal  to  severe  periostitis.  The 
disease  usually  attacks  the  osseous  portion  of  the  canal, 
but  it  may  extend  to  the  auricle,  and.  by  periosteal  conti- 
nuity, to  the  periauricular  and  mastoid  regions,  causing 
abscess  and  necrosis. 

Etiology. — The  disease  usually  occurs  in  persons  whose 
general  health  is  impaired.  It  is  sometimes  consecutive  to 
an  attack  of  otitis  media  acuta  or  it  may  be  caused  by 
an  irritating  discharge  from  the  middle  ear.  The  affection, 
which  usually  begins  in  the  skin  or  cellular  tissue,  may 
extend  to  the  periosteum  and  bone. 

SyinptoDis.—'Vhc  symptoms  are  similar  to  those  of  fu- 
runcle of  the  auditory  canal,  except  that  the  pain  is  usually 
more  intense  and  appears  at  an  earlier  stage  of  the  disease, 
while  deafness  and  tinnitus  are  more  marked  and  long  con- 
tinued. On  inspection  the  tissues  of  the  auditory  canal 
appear  red  and  swollen.  The  swelling  is  usually  greatest 
in  the  bony  portion  of  the  canal,  where  it  may  be  so  great 
as  to  completely  obliterate  the  canal  and  prevent  a  view  of 
the  drum-head  from  being  obtained.     Generally  the  skin  is 
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excoriated  at  points  where  the  inflammation  is  greatest,  and 
usually  there  is  desquamation  and  a  slight  watery  dis- 
charge. 

Treatment. — Incision  of  the  swollen  tissues  is  rarely 
necessary  unless  an  abscess  has  forrtied.  Pain  can  generally 
be  alleviated  very  much,  if  the  case  is  seen  early,  by  the 
application  of  a  large  leech  to  the  skin  in  front  of  the 
tip  of  the  mastoid,  as  closely  as  possible  beneath  the  audi- 
tory canal.  A  leecli  also  may  be  applied  in  front  of  the 
tragus  and  one  on  the  mastoid,  as  close  to  the  canal  as 
possible. 

In  many  cases  it  will  be  necessary  to  prescribe  morphin  to 
completely  control  the  pain  and  secure  sleep ;  but  heat. 
applied  in  the  manner  already  described,  will  be  all  that  is 
necessary  in  the  majority  of  instances.  The  canal  should 
be  cleansed  and  carefully  dried  with  absorbent  cotton  and 
the  i)arts  painted  with  a  6o-gr,  solution  of  nitrate  of 
silver  and  dusted  with  powdered  calomel.  Tliis  should  be 
done  every  day  as  long  as  the  symptoms  are  acute,  and 
afterward,  as  the  disease  subsides,  at  longer  intervals.  In 
using  an  insoluble  powder  like  calomel  within  the  canal 
care  should  be  exercised  not  to  more  than  lightly  cover  the 
skin  and  not  employ  a  quantity  sufficient  to  form  a  hard 
crust,  which  by  it.'^  pressure  will  cause  pain. 

Otitis  externa  diffusa  clirDnicEk  occurs  in  individuals  whose 
health  is  impaired,  or  it  may  be  the  result  of  the  gouty  or 
rheumatic  diathesis,  or  the  irritation  caused  by  carious  teeth. 
or  disease  of  the  nose  and  throat.  The  growth  of  Asper- 
gillus within  the  inflamed  canal  may  be  a  complication  or  a 
cause  of  disease. 

Symptoms. — Patients  complain  of  itching  and  a  sense  of 
heat  within  the  canal.  Pain  is  usually  abScnt,  except  dur- 
ing acute  exacerbations.  Upon  inspection  the  skin  of  the 
auditory  canal  is  found  to  be  red  and  swollen,  especially  in 
the  deeper  portions.  The  inflammation  may  be  of  the 
eczematous  or  desquamative  type  and  accompanied  by  a 
watery  discharge  or  seborrhea. 

Treatment. — The  cause  of  the  afTection  should  be  care- 
fully sought.  Patients  of  the  strumous  diathesis  or  in  feeble 
health  will  require  the  administration  of  cod-liver  oil  and 
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tonics,  and  appropriate  remedies  should  be  prescribed  for 
those  in  whom  the  disease  seems  to  be  the  result  of  the 
rheumatic  or  gouty  diathesis.  If  carious  teeth  are  present 
they  should  receive  the  attention  of  a  skilful  dentist,  and 
any  disease  of  the  nose  or  throat  that  may  be  present 
should  be  properly  treated.  The  local  treatpient  of  chronic 
diffuse  inflammation  of  the  external  auditory  canal  varies 
according  to  the  stage  and  variety  of  the  disease  present. 
When  the  disease  is  of  the  eczematous  type,  all  scales  and 
scabs  should  be  removed  by  means  of  a  pledget  of  absorbent 
cotton  wrapped  about  a  probe  and  dipped  into  a  solution 
of  the  peroxid  of  hydrogen  and  yellow  oxid  of  mercury 


■  ointment  (Formula  41),  well  rubbed  into  the  parts.  When 
I  there  is  considerable  secretion  of  watery  fluid  the  canal 
I  should  be  dried  thoroughly  and  brushed  with  a  solution  of 

■  nitrate  of  silver  (60  gr.  to  i  ounce  of  water)  and  covered 
I  with  powdered  cSilomel, 

^  Hycosia  or    otomycosia  is  an  inflammation  of  the  external 

auditory  canal  due  to  the  presence  of  a  fungus.  Asper- 
gillus glaucus  (Fig.  300.  a)  and  Aspergillus  niger  (Fig.  200, 
B.  c)  are  the  varieties  most  frequently  met  with.  The  pres- 
ence of  moulds  in  chronic  inflammation  of  the  external 
auditory  canal  may  be  the  cause  of  the  inflammation  or  only 
a  complication  of  the  disease. 

The  symptoms  are  those  of  an  acute  or  chronic  inflam- 
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mation  of  the  can'al,  except  that  when  there  is  a  large  mass 
of  mould  present  filling  the  fundus  of  the  canal  the  patient 
will  be  deaf  from  the  accumulation.  This  is  usually  a 
pasty,  whitish  material  interspersed  with  black  spots, 
looking  not  unlike  a  wad  of  wet  newspaper.  The  micro- 
scope will  detect  the  presence  of  either  or  both  the  Asper- 
gillus glaucus  or  niger  or  some  other  species  of  Aspergillus 
or  Mucor. 

Treatment. — When  Aspergillus  is  present,  the  canal 
should  be  cleansed  thoroughly  each  day  with  peroxid  of 
hydrogen  and  an  application  made  of  a  60-gr.  solution  of 
nitrate  of  silver  or  of  absolute  alcohol.  It  is  essential  that 
the  canal  should  at  all  times  be  kept  absolutely  dry,  because 
nothing  more  favors  the  growth  of  Aspergillus  than 
moisture.  Discharges  should  be  absorbed  by  the  applica- 
tion of  powdered  boracic  acid  or  a  mixture  of  powdered 
boracic  acid  and  aristol. 

Otitis  Externa  Diphtlieritica, — Diphtheritic  inflammation  of 
the  integument  of  the  externa!  auditory-  canal  is  an  inflamma- 
tion characterized  by  the  presence  of  a  pseudomembrane, 
which  when  removed  leaves  a  bleeding  surface.  The  pseudo- 
membrane  should  contain  the  Klebs-Loffier  bacillus 
characteristic  of  true  diphtheria,  as  other  bacteria  are 
capable  of  causing  a  pseudomembrane  within  the  auditory 
canal  and  upon  mucous  surfaces. 

Etiology. — The  disease  occurs  usually  as  3  complication 
of  diphtheria  of  the  throat  and  middle  ear.  Primary  diph- 
theria of  the  walls  of  the  external  auditory  canal  has  been 
observed  during  epidemics  of  diphtheria. 

Symptoms. — In  the  primary  form  there  are  deafness  and 
tinnitus,  with  pain.  The  meatus  is  greatly  swollen.  The 
lymphatics  at  the  angle  of  the  jaw  are  also  swollen  and 
tender  to  the  touch.  There  is  usually  systemic  depression 
and  slight  elevation  of  temperature.  Examination  discloses 
the  pseudomembrane  covering  the  swollen  skin  and  bathed 
in  discharges,  so  that  the  canal  is  nearly  occluded,  or,  if  the 
disease  has  occurred  in  a  case  where  the  drum-head  has 
been  previou.sly  destroyed,  only  the  mucous  membrane  of 
the  tympanum  may  be  occupied  by  the  diphtheritic  mem- 
brane. 
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The  secondary  form  of  the  disease  someEinies  causes  de- 
struction of  the  mcmbrana  tympani  and  the  tympanic  con- 
tents. Occasionally,  as  in  scarlet  fever,  necrosis  of  portions 
of  the  temporal  bone  occurs, 

Treahiunt. — The  canal  should  be  syringed  with  a  warm 
bichlorid  solution  (i  :  looo).  The  pseudomembrane  should 
then  be  removed  with  the  forceps  and  peroxid  of  hydrogen. 
After  the  parts  have  been  cleansed  of  membrane  they  are 
dried  with  absorbent  cotton  and  painted  with  a  6o-gr. 
solution  of  nitrate  of  silver  in  water  and  covered  with  a 
thick  coating  of  boric  acid. 

Pepsin,  trypsin, caroid,  and  other  substances  will  dissolve 
the  pseudomembrane,  but  their  use  is  not  desirable  in  the 
ear  because  the  pseudomembrane  soon  ceases  to  re-form 
when  the  parts  are  constantly  covered  by  antiseptics. 

OtitiB  externa  cronposa  is  an  acute  inflammation  of  the 
external  auditory  canal  characterized  by  the  presence  of  a 
pseudomembrane  which  does  not  contain  the  characteristic 
bacilli  of  diphtheria. 

Diagnosis. — The  membrane  when  removed  commonly 
leaves  a  bleeding  surface,  as  is  the  case  with  the  pseudo- 
membrane of  diphtheria,  because  croupous  membranes  rarely 
if  ever  occur  except  upon  a  skin  not  already  excoriated. 

The  bacteria  are  said  to  be  those  of  a  mixed  infection, 
usually  streptococcus  and  staphylococcus. 

Symptoms. — The  symptoms  are  practically  those  of  diph- 
theria of  the  external  auditory  canal,  except  that  the  cer- 
vical glands  are  rarely  as  much  swollen  and  inflamed. 
There  is  earache,  tinnitus,  and  a  greatly  swollen  meatus, 
with  purulent  discharge  and,  generally,  slight  fever. 

Treatment  is  the  same  as  in  diphtheritic  otitis.  The 
pseudomembrane  is  removed  with  forceps  and  peroxid. 
After  the  parts  are  dried  with  absorbent  cotton  they  should 
be  thoroughly  painted  with  a  6o-gr.  solution  of  nitrate  of 
silver  and  covered  with  a  thick  coating  of  boric  acid  by 
means  of  a  reservoir  powder-blower.  This  treatment  should 
be  repeated  once  or  twice  a  day.  It-is  probable  that  after 
two  or  three  applications  the  pseudomembrane  will  cease 
to  appear,  but  daily  treatment  should  be  persisted  in  until 
the  skin  of  the  canal  has  assumed  a  normal  appearance. 
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Exostosis  and  HyperostoHis  (Osteomata). — The  name  "  ex- 
ostosis "  was  applied  formerly  to  all  bony  outgrowths  within 
the  auditory  canal.  At  the  present  time,  however,  the  name 
is  restricted  to  bony  growths  at  the  junction  of  the  carti- 
laginous and  bony  portions.  Exostoses  of  the  meatus  are 
usually  single  and  pedunculated.  Hyperostoses  are  situated 
at  the  inner  end  of  the  meatus  close  up  to  the  membrane, 
are  sessile,  and  generally  multiple  {Fig.  201).  Both  exos- 
toses and  hyperostases  arc  whitish  prominences,  firm  and 
hard  when  touched  with  a  probe. 

Etiology. — Hyperostoses  in  most  instances  are  probably 
congenital,  and  in  all  cases  their  presence  and  growth  are 
painless,  while  an  exostosis  is 
always  preceded  by  inflammation,  p 
A  subperiosteal  abscess  forms  ^ 
over  the  mastoid,  the  pus  finding 
its  way  into  the  meatus  at  the 
junction  of  the  cartilaginous  and 
bony  portions  of  the  canal.  The  *'"'■  "'^^"sl^iS^i'. ''""™" 
mouth  of  the  sinus  in  this  posi- 
tion becomes  occupied  by  exuberant  granulations  from  the 
bone,  which  become  converted  into  bone. 

Symptoms. — Hearing  is  not  impaired  unless  the  bony 
growth  or  growths  arc  large  enough  to  entirely  block  the 
lumen  of  the  meatus.  The  smallest  opening  is  sufficient  to 
transmit  soimd-waves.  If,  however,  such  a  small  opening 
is  occluded  by  a  drop  of  fluid,  or  by  a  few  scales  of  epithe- 
lium, or  by  a  small  mass  of  cerumen,  the  hearing  at  once  is 
grealy  impaired.  When  purulent  disease  of  the  middle  ear 
is  present  the  presence  of  hyperostoses  will  greatly  interfere 
with  drainage  and. render  the  disease  difficult  to  cure, 

Treatment. — If  an  exostosis  is  large  and  attached  by  a 
rather  small  pedicle  to  the  auditory  canal,  especially  if  the 
growth  be  slightly  movable,  it  can  readily  be  detached  by 
means  of  a  smalt  chisel  and  extracted  with  a  pair  of  forceps. 
Exostoses  of  this  character  should  always  be  removed. 

Occasionally  sessile  exostoses  are  encountered  that  extend 
the  whole  length  of  the  bony  canal  and  encroach  upon  the 
position  of  the  drum-head.  Under  such  circumstances  it  is 
best  to  secure  additional  room  for  the  necessary  chiseling 
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by  detaching  the  auricle  and  cartilaginous  canal  and  pushing 
it  forward  out  of  the  way  in  the  same  manner  as  in  the 
radical  mastoid  operation.  The  bony  canal  should  be  en- 
larged by  the  removal  of  rather  more  bone  than  that  com- 
prising the  exostosis,  in  order  to  provide  for  cicatricial 
contraction  during  the  healing  process.  If  the  cartilaginous 
portion  of  the  canat  is  contracted,  it  should  be  slit  up  and 
the  parts  adjusted  in  position  in  the  same  manner  as  after  a 
radical  mastoid  or  Stacke  operation.  The  more  superficial 
parts  of  the  exostosis  are  very  readily  removed  by  a  suitable 
gouge  or  chisel ;  but  when  the  neighborhood  of  the  drum- 
head is  reached  it  is  well  to  employ  a  dental  burr  if  the 
bone  is  found  to  lie  closely  in  contact  with  the  drum-head. 

Hyperostoses  are  best  let  alone,  even  in  those  cases  in 
which  they  encroach  upon  the  canal  to  such  an  extent  as  to 
decrease  greatly  its  lumen.  If  from  time  to  time  the  patient 
becomes  deaf  from  an  accumulation  of  cerumen  between 
the  hyperostoses,  this  should  be  picked  carefully  away  by 
means  of  an  appropriate  instrument.  The  .syringe  should  not 
bf  usednvAcss  absolutely  necessary,  because  it  is  often  difficult 
to  remove  fluid  from  behind  the  exostoses  after  syringing, 
and  it  may  be  the  cause  of  an  inHammation  of  the  auditory 
canal  and  drum-head  exceedingly  difficult  to  control.  Where 
the  presence  of  hyjierostosea  seriously  interferes  with  proper 
drainage  in  cases  of  purulent  otitis  an  attempt  should  be 
made  to  effect  a  removal  of  one  or  more  of  the  growths  by 
means  of  a  drill  propelled  by  an  electric  motor. 

Foreign  Bodies. — Animate  and  inanimate  objects,  impacted 
cerumen,  and  laminated  epithelial  plugs  are  found  in  the 
auditory  canal. 

Animate  objects  that  may  enter  the  auditory  canal  are  flics 
and  other  insects,  the  larvae  of  insects,  and  various  moulds. 

The  treatment  when  the  auditory  canal  is  invaded  by  a 
growth  of  Aspergillus,  Mucor,  or  other  moulds  has  already 
been  detailed  (p.  347).  Insects  can  generally  be  removed 
readily  by  means  of  the  syringe.  The  larvie  of  insects  are 
not  usually  present  unless  there  be  suppuration  of  the  mid- 
dle ear,  but  cases  have  been  reported  of  the  presence  of 
maggots  ivithin  the  auditory  canal  when  the  drum-head  was 
intact  and  no  suppuration    existed.      Larva;  can  be    killed 
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witli  chloroform  vapor  and  then  removed  by  means  of  the 
syringe. 

It  is  not  permissible  to  drop  chloroform  into  the  auditory 
canal  as  a  blister  may  result.  A  part  of  a  drop  may  be  ab- 
sorbed by  a  small  amount  of  cotton,  which  in  turn  is  sur- 
rounded by  sufficient  cotton  to  make  the  plug  fit  snugly 
into  the  canal.  Used  in  this  manner  the  chloroform  evapo- 
rates from  the  cotton  into  the  canai,  and  the  vapor  produces 
a  sensation  of  warmth  and  comfort.  However,  if,  after  a 
few  moments,  the  application  becomes  painful  it  indicates 
that  the  chloroform  vapor  has  penetrated  the  auditory  canal 
in  too  large  an  amount,  and  the  plug  of  cotton  should  be 
loosened  or  withdrawn  from  the  canal  entirely  for  a  few 
moments,  and  then,  if  necessary,  reinserted. 

Generally  the  pain  caused  by  the  movements  of  the 
insects  ceases  within  a  few  seconds  after  the  use  of  the  chloro- 
form vapor  and  the  insect  may  then  be  removed  by  syring- 
ing or,  if  necessary,  with  the  forceps.  In  the  case  of  ants, 
wood-ticks,  or  other  insects  that  sometimes  attach  them- 
selves to  the  canal  or  the  drumhead  by  theirstrong  mandi- 
bles or  jaws  the  death  of  the  insect  is  not  always  followed 
by  a  release  of  its  hold  upon  the  tissues.  Under  such  cir- 
cumstances the  dead  body  of  the  insect  can  be  removed  by 
a  pair  of  forceps.  In  the  case  of  the  wood-tick  a  portion  of 
the  tissue  to  which  it  has  attached  itself  may  be  drawn  out 
with  the  insect.  This  is  a  matter  of  no  great  consequence 
when  the  insect  has  attached  itself-to  a  portion  of  the  canal ; 
but  irreparable  mischief  might  be  done  by  ill-considered 
efforts  at  removal  when  the  insect  has  attached  itself  to  the 
drum-head.  In  cases  where,  because  of  the  nervousness  of 
the  patient  or  swelling  of  the  canal,  it  is  impossible  at  once 
to  remove  an  insect  that  has  been  chloroformed,  the  canal 
should  be  filled  with  fluid  vaselin  or  some  other  bland  oil  to 
prevent  the  resuscitation  of  the  insect  should  the  amount 
of  chloroform  vapor  have  proved  insufficient  to  have  caused 
its  death. 

Iitaiiimatc  Objfcts. — Shoe-buttons,  pebbles,  glass  beads, 
the  end.s  of  lead-  and  slate-pencils,  and  other  objects  are 
sometimes  placed  by  children  within  their  ears  in  a  spirit  of 
mischief.     It  is  not  rare  for  aurists  to  find  parts  of  an  onion 
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or  pieces  of  cotton  that  were  placed  within  the  auditory 
canal  by  patients  perhaps  monUis  or  years  before  and  for- 
gotten. The  writer  removed  from  an  old  gentleman's  ear 
three  little  wads  of  cotton  which  had  been  placed  there 
several  years  before  when  he  was  treating  himself  for  what 
he  stated  was  "  a  boil  in  his  ear."  On  one  occasion,  having 
demonstrated  the'  removal  of  a  foreign  body  from  the  ear 
of  a  dispensary  patient  before  a  ward  class  of  ten  or  twelve 
senior  students,  the  writer  was  requested  by  one  of  these 
students  to  examine  his  ear  as  he  thought  he  had  got  sand 
in  it  while  bathing  at  Atlantic  City  the  previous  summer. 
There  was  removed  not  only  a  small  amount  of  sand  but 
also  a  cherry  stone,  shrunken  and  black  from  age,  which 
the  student  stated  he  dimly  remembered  having  placed  in 
his  ear  when  a  child.  From  the  ear  of  another  member  of 
this  same  class  was  removed  a  small  wad  of  cotton  which 
the  student  stated  must  have  been  placed  there  the  winter 
before. 

These  stories  are  worth  relating,  as  ihej'  illustrate  how 
little  annoyance  foreign  bodies  in  the  ear  sometimes  cause. 
On  the  other  hand,  impacted  cerumen  and  other  foreign 
bodies  arc  said  to  have  been  the  cause  of  persistent  cough, 
nausea,  and  even  epilepsy.  As  some  sensitive  patients 
cough  almost  continually  while  their  ear  is  being  cleansed 
and  more  especially  when  the  floor  of  the  canal  at  the  junc- 
tion of  the  cartilaginous  and  bony  portion  is  rubbed  with  a 
probe,  while  others  become  faint  and  nauseated  under  simi- 
lar circumsL-mces,  it  readily  is  understood  how  in  a  neu- 
rotic or  hysteric  individual  the  presence  of  a  foreign  body 
in  the  ear  might  be  the  cause  of  such  unusual  symptoms. 

Among  the  foreign  bodies  may  be  classed  impacted  ceru- 
men and  laminated  epithelial  plugs. 

Removal  of  Fordgii  Bodies. — Leaves  of  the  onion,  wads  of 
cotton,  and  other  soft  objects  are  readily  grasped  by  mou-^e- 
toothed  forceps  and  extracted.  Hard,  round  objects,  such 
as  shoe-buttons  and  glass  beads,  should  at  first  be  attacked 
by  means  of  a  syringe.  A  fine  cannula  should  be  placed 
in  such  a  position  that  a  stream  of  fluid  can  be  thrown  into 
the  auditory  canal  past  the  object.  If  careful  syringing  in 
this  manner  fails  to  dislodge  the  foreign  body,  a  dL-licate 


DISEJSES   OF   THE   EXTERNAL   EAfi  353 

hook,  made  by  bending  the  end  of  an  Allen's  probe  at  a 
right  angle  (Fig.  202),  should  be  introduced  into  the  canal 
between  ity  wall  and  the  object,  and  an  effort  made  to  ivll 
the  object  outward  through  the  canal.  Hard,  irregularly 
shaped  bodies  that  cannot  be  rolled  out  with  a  hook  or 
grasped  by  the  forceps  will  often  tax  the  ingenuity  of  the 
surgeon  to  effect  their  removal.  In  such  cases  strong  cement 
or  glue  may  be  smeared  on  the  outer  surface  of  the  foreign 
body  and  then  a  small  mass  of  cotton  applied.  After  a  day  or 
two,  when  the  cotton  is  firmly  attached  to  the  foreign  body, 
the  cotton  can  be  grasped  with  forceps  and  the  foreign  body 
removed. 

Efforts  at  removal  of  foreign  bodies  should  always  be 
made  with  extreme  gentleness,  forfearof  injuring  the  drum- 
head, and  the  surgeon  should  bear  in  mind  that  rather  than 
incur  the  risk  of  doing  so  it  is  preferable  to  detach  the  auri- 
cle from  the  bony  meatus  by  means  of  an  incision  made 

«s^ . 


posterior  to  the  auricle,  and  turn  the  auricle  and  cartilag- 
inous meatus  forward  upon  the  check. 

In  children  it  is  generally  necessaiy  to  give  an  anesthetic 
to  secure  that  perfect  quiescence  of  the  patient  necessary 
for  the  dehcate  and  careful  manipulation  of  instruments.  In 
difficult  cases  it  is  best  not  to  prolong  unsuccessful  efforts 
to  remove  a  foreign  body,  for  often  it  will  remain  in  the  audi- 
tory canal  for  years  without  producing  any  serious  symptoms. 
In  cases  where  it  has  been  impossible  to  remove  the  foreign 
body  at  the  first  .sitting,  time  should  be  given  for  the  inflam- 
mation to  subside,  and  after  all  swelling  of  the  auditory 
canal  has  subsided  efforts  for  the  extraction  of  the  foreign 
body  will  finally  prove  successful.  Seeds  and  other  objects 
that  have  swollen  by  the  absorption  of  water  may  be  dehy- 
drated and  shrunken  by  the  instillation  of  alcohol. 

Cases  in  which  the  uninitiated,  by  injudicious  and  unsuc- 
ce.ssful  efforts  to  remove  a  foreign  body,  have  ruptured  the 
drum-membrane  and  caused  acute  purulent   inflammation 
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of  the  middle  ear,  and  in  which  so  much  sxvellingof  the 
canal  has  arisen  that  nothing  can  be  seen,  should  be  treated 
by  frequent  syringings  with  warm  water  and  by  the  use  of 
a  hot-water  bag,  if  necessary,  to  relieve  pain  until  the  inflam- 
matory symptoms  have  subsided  and  the  foreign  body  can 
be  seen.  No  attempt  at  its  removal  should  lie  made  until 
swelhng  has  subsided  and  the  speculum  can  be  used  with- 
out causing  pain. 

Impacted  Cemmen. — Subjective  Symptoms. — There  usu- 
ally is  a  sense  of  fulness  and  itching,  and  the  patient  com- 
plains that  he  has  suddenly  become  deaf  in  one  ear  without 
any  previous  symptoms  of  inflammation.  The  explanation 
of  this  fact  is  that  so  long  as  there  is  the  smallest  conceivable 
opening  through  a  mass  of  cerumen  it  will  be  sufficient  to 
transmit  sound-waves  and  the  hearing  will  not  be  greatly 
impaired.  Sometiiiics  a  small  opening  through  a  mass  of 
cerumen  will  close  from  time  to  time  during  damp  weather 
and  open  again  when  the  atmosphere  becomes  dry.  This 
phenomena  may  be  repeated  many  times,  the  patient  being 
deaf  only  during  damp  weather.  Even  when  impacted  ceru- 
men is  present  In  both  auditory  canals  the  patient  usually  be- 
comes deaf  in  one  ear  first.  Under  such  circumstances  the 
larger  amount  of  inpissated  cerumen  may  be  removed  from 
the  ear  in  which  the  hearing  is  the  most  nearly  perfect ; 
sometimes  after  the  patient  has  protested  that  "there  is 
nothing  the  matter  with  that  ear." 

Etiology. — Increased  secretion  of  cerumen  is  usually  the 
result  of  disease  of  the  middle  ear  or  of  catarrh  of  the 
nose  and  throat  It  is  rather  unusual  to  find  the  hearing 
perfect  after  the  removal  of  a  mass  of  impacted  cerumen, 
The  introduction  of  irritants  within  the  auditory  canal 
increases  the  secretion  of  cerumen. 

This  is  true  of  dusty  employments,  like  coal-mining, 
stoking,  or  milling.  Under  such  circumstances  the  mass 
of  cerumen  removed  may  consi.st  partly  of  coal-dust  or 
flour  introduced  into  the  canal  by  the  dirty  fingers  of  the 
workman  while  endeavoring  to  relieve  the  irritation  of 
the  canal  by  scratching  it.  Impactions  result  from  ill- 
advised  efforts  to  cleanse  the  canal  by  inserting  into  it  the 
screwed-up  corner  of  a  towel  or  the  clunLsy  use  o^  a  match- 


.stick  or  ear-spoon.  When  .such  articles  arc  used  dead 
epithelial  scales  and  inspissated  cerumen  are  thrust  deep  into 
the  canal,  which,  if  left  to  themselves,  would  have  scaled 
off  or  exfoliated  and  dropped  out  of  the  canal.  Hence  the 
well-known  saying  that  has  come  down  to  us  from  the 
aurists  of  half  a  century  or  more  ayo,  "An  individual 
should  not  put  into  hi-s  own  ear  any  instrument  smaller 
than  his  elbow." 

Tn'atnwnt. — If  the  mass  be  soft,  syringing  with  warm 
water  will  quickly  remove  it,  inspissated  cerumen  being 
soluble  in  water.  If,  however,  the  accumulation  is  very 
hard  and  dry  and  i-S  mixed  with  a  considerable  proportion 
of  epithelial  scales,  the  mass  may  be  softened  by  directing 
the  patient  to  fill  the  canal  with  warm  water  several  times  a 
day  before  efforts  at  removing  the  mass  are  attempted.  This 
plan  is  probably  advisable  for  those  who  have  had  little 
experience  with  the  manipulation  of  instruments  within  the 
auditory  canal.  Although  inspissated  cerumen  is  perhaps 
as  readily  soluble  in  water  as  any  other  bland  fluid  except 
peroxid  of  hydrogen,  olive  oil  or  a  mixture  of  water, 
glycerin,  and  bicarbonate  of  sodium  (30  gr.  to  I  ounce)  is 
sometimes  prescribed,  to  be  dropped  into  the  ear  several 
times  a  day,  to  soften  inspissated  cerumen  before  efforts  are 
made  to  extract  the  mass  by  syringing. 

However,  it  should  be  borne  in  mind  that  the  hearing 
will  be  temporarily  impaired  as  the  result  of  dropping  any 
fluid  into  the  auditory  canal  when  it  contains  a  considerable 
quantity  of  cerumen,  for  reasons  stated  above.  After  the 
lapse  of  a  few  hours  the  wax  may  in  rare  instances  have 
been  increased  in  bulk  sufficiently  to  cause  pressure  pain. 
When  the  surgeon  is  sufficiently  ex-pert  with  hook  and 
syringe,  it  is  never  necessary  to  employ  any  fluid  to  soften 
the  cerumen,  the  removal  of  the  hardest  and  largest 
specimens  being  the  work  of  only  a  few  moments. 

When  the  impacted  cerumen  is  very  hard  and  firmly 
fixed  within  the  auditory  canal  it  is  probably  best  not  to 
attempt  to  remove  it  by  syringing  until  the  mass  has  been 
rendered  movable  by  manipulation  with  instruments.  For 
this  purpose  the  tip  of  an  AEIen  steel  probe,  bent  at  a  right 
angle  (Fig.  202),  should  be  introduced  flatwise  between  the 
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wall  of  the  canal  and  the  cerumen  until  it  has  penetrated  a 
short  distance,  when  the  hook  should  be  turned  into  the 
mass  of  cerumen  and  gentle  traction  exerted.  Generally 
there  will  be  detached  a  small  portion  of  the  impacted 
cerumen,  which  can  easily  be  removed  from  the  canal. 
Proceeding  carefully  in  this  manner.it  is  sometimes  possible 
to  remove,  even  in  those  cases  in  which  the  wall  of  the  canal 
is  very  sensitive,  the  entire  mass  of  impacted  cerumen 
without  causing  even  the  slightest  pain  or  congestion  of  the 


drum-head,  the  procedure  being  vastly  less  disagreeable  to 
the  patient  than  syringing.  However,  it  is  best  in  many 
instances  to  desist  as  soon  as  the  mass  of  cerumen  is  felt  to 
be  movable  and  resort  to  the  .syringe.  The  syringe  used 
by  dentists  to  cleanse  carious  cavities  in  teeth  (Fig.  38.  c. 
with  nozzle  8)  is  an  admirable  instrument  for  syringing  ceru- 
men from  the  ear.  The  stream  of  fluid  should  be  thrown  be- 
hind the  impacted  cerumen  through  the  opening  that  has 
been  made  by  an  instrument  (Fig.  203).  One  or  two  syringc- 
fuls  of  warm  water  will  probably  suffice  to  removethe  greater 
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portion  of  the  cerumen,  after  which  the  auditory  cianal 
should  carefully  be  cleansed  of  any  remaining  flakes  by  a 
dossil  of  absorbent  cotton  wrapped  about  the  end  of  an 
Allen  probe  and  dipped  into  a  solution  of  peroxid  of 
hydrogen. 

A  metal  ear-spout  (Fig.  204^  will  be  found  convenient  to 
receive  the  fluid  from  the  auditory  canal  during  the  syring- 
ing. It  should  be  home  in  mind  that  syringing  an  car  is  at 
best  a  disagreeable  procedure,  and  that  the 
injection  of  water  either  too  cold  or  too  hot 
or  with  too  much  force  into  the  auditory 
canal  is  usually  followed  by  syncope  The 
writer  once  saw  in  the  dispensary  a  patient 
drop  from  the  stool  on  which  he  was  seated 
as  suddenly  as  if  he  were  shot.  A  student 
was  attempting  to  remove  impacted  cerumen 
by  syringing,  and  had  inadvertently  mjected 
cold  water  into  the  patient's  ear  with  con 
siderable  force.  Where  the  quantit)  of 
cerumen  is  so  large  that  it  is  impossible  for 
the  first  syringeful  to  reach  the  drum-head, 
it  is  justifiable  to  inject  with  considerable 
force,  but  as  the  tympanum  is  approached 
judicious  gentleness  should  be  employed.  '^'"fal^p™""'" 
Especially  where  the  drum-head  is  lacking, 
syringing  the  ear  may  be  made  absolutely  intolerable  by 
want  of  gentleness  and  judgment  on  the  part  of  the  operator. 

Keratosis  Obtarana  or  Epithelial  Pln^. — The  name  "kera- 
tosis obturans"  was  applied  by  Weeden  of  St.  Petersburg 
to  epithelial  lamina;  impacted  within  the  auditory  canal  in 
contradistinction  to  "  cerumenosis  obturans  "  or  impacted 
cerumen.  In  masses  of  impacted  cerumen  there  are  more 
or  less  epithelial  lamina.  However,  the  typic  laminated 
epithelial  plug  consists  almost  entirely  of  laminae  of  epithe- 
lium packed  one  about  the  other.  The  external  end  of 
such  a  mass  is  generally  covered  by  inspissated  cerumen 
which,  of  course,  is  easily  removed  by  syringing  when  the 
laminx  of  closely  packed  epithelial  scales  are  exposed  to 
view,  looking  not  unlike  a  plug  of  wet  chamois  skin.  .  It  is 
impossible  to  remove  such  an  accumulation  by  syringing. 
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It  is  necessary  to  effect  its  removal  layer  by  layer  by  means 
of  a  hook,  a  curet,  or  by  forceps.  A  laminated  epithelial 
plug  is  composed  of  the  horny  layer  of  the  cutis  of  the 
auditory  canal,  which  accumulates,  layer  by  layer,  within 
•  the  canal  as  the  result  of  desquamative  inflammation.  After 
the  removal  of  a  laminated  epitJielial  plug  the  membrana 
tympani  will  probably  be  found  normal  in  appearance  and 
the  hearing  be  perfect.  Usually  this  is  not  the  case  when 
the  collection  within  the  canal  consists  of  a  cholestcato- 
matous  mass. 

Aural  Cholesteatoma. — The  name  "  aural  cholesteatoma  " 
is  sometimes  applied  to  a  true  new  growth  within  the  tem- 
poral bone,  similar  to  cholesteatoma  la  found  in  other  bones 
of  the  skull.  Ordinarily,  "  cholesteatomatous  mass  "  means 
an  accumulation  within  the  auditory  canal  and  tympanum 
ofa  mass  consisting  of  epithelial  scales,  cholcsterin  crystals, 
and  inspissated  pus,  derived  by  desquamative  inRamniation 
from  the  lining  membrane  of  the  tympanum  or  mastoid 
cells. 

The  presence  of  cholesteatomatous  masses  usually 
causes  impaired  hearing,  tinnitus,  and  sometimes  nausea  and 
dizziness.  The  bony  and  soft  structures  often  become 
absorbed  as  the  result  of  the  pressure  caused  by  the  accumu- 
lation of  cholesteatomatous  material,  so  that  cholestea- 
tomatou.s  accumulations  are  sometimes  found  occupying 
large  cavities — so  large,  indeed,  that  in  one  instance  the 
cavity  from  which  a  cholesteatoma  was  removed  involved 
the  greater  part  of  the  auditory  canal,  thewhole  of  the 
tympanum,  and  a  large  part  of  the  mastoid  and  petrous 
portion   nf  the   temporal  bone. 

Small  collections  of  cholesteatomatous  material  are  com- 
mon at  the  upper  and  posterior  portion  of  the  auditory 
canal  in  cases  in  which  perforation  of  Shrapnell's  membrane 
has  occurred.  The  mass  often  extends  into  the  attic  of  the 
tympanum,  sometimes  into  the  mastoid  antrum.  Choles- 
teatomatous masses  are  usually  not  easily  detected  at  the 
first  glance.  Sometimes  a  small  mass  projecting  into  the 
meatus  will  be  the  only  evidence  of  the  presence  of  a  cho- 
lesteatoma of  considerable  size.  If.  however,  the  small 
masg' projecting "  intn  tht!  canal  be  removed,  ot I 


DISEASES   OF  TllK   EXTERNAL   EAR  359 

will  be  found,  until  in  some  instances  a  cavity  of  consider- 
able size  will  have  been  emptied  of  its  contents.  The 
beginner  in  otology  should  be  on  the  lookout  for  accumu- 
lations of  this  kind  and  should  not  consider  his  otoscopy 
completed  until  all  visible  parts  have  received  the  closest 
scrutiny  and  been  thoroughly  cleansed. 

Etiology. — When  the  membrana  tympani  is  perforated  as 
the  result  of  disease  or  operative  interference  the  opening 
in  the  drum-head  generally  promptly  closes.  If,  however, 
a  large  portion  of  the  drum-head  is  destroyed  as  the  result 
of  long-continued  suppuration,  the  epidermis  of  the  canal 
proliferates  over  the  margins  of  the  perforation  and  prevents 
its  being  filled  by  granulations;  so  that  the  perforation 
tends  to  become  permanent.  Furthermore,  under  certain 
conditions  the  epidermis  of  the  canal  proliferates  over  the 
walls  of  the  cavities  of  the  middle  ear,  and  a  greater  or 
less  extent  of  surface  assumes  a  skin-like  character  and 
appearance.  The  entire  tympanum,  aditus  and  antrum,  may 
become  epidermized,  but  generally  the  epidermis  extends 
but  a  short  distance  into  the  tympanum. 

When  the  attic  and  antrum  become  epidermized  their 
lining  membrane  exfoliates  as  the  result  of  chronic  inflam- 
mation, and  epidermic  scales  unless  removed  accumulate 
until  the  entire  cavities  became  filled,  as  shown  in  Figs. 
233.  234. 

Occasionally  the  presence  of  a  small  collection  of  choles- 
teatomatous  material  in  the  attic  will  cause  a  small  amount  of 
discharge  through  a  fistula  over  the  drum-head,  and  this 
scanty  discharge,  drying  almost  as  it  is  secreted,  sometimes 
forms  closely  adherent  casts  of  the  drum-head  that  might 
easily  be  mistaken  for  the  drum-head  itself  The  removal 
of  such  casts  from  the  drum-head  is  generally  followed  by 
considerable  improvement  in  the  hearing. 

Although  Toynbee  refers  to  collections  of  cholesteato- 
matous  materia!  under  the  name  of  "  pearly  or  molluscous 
tumors,"  and  evidently  thought  that  they  were  derived  from 
the  epidermis  of  the  auditory  canal,  and  Hinton,'Kupper, 
and  Wendt  refer  to  similar  collections  derived  from  the  epi- 
dermis of  the  drum-head,  yet  the  majority  of  authors  who 
wrote  previous  to  the  last  decades  taught  that  cholcsteato- 
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mata  were  due  to  the  retention  of  the  products  of  inflam- 
mation of  mucous  membranes.  The  fact  that  cholestca- 
tomata  are  not  infrequently  found  within  the  middle  car 
when  the  drum-head  is  intact  and  there  is  no  communication 
between  the  auditory  canal  and  the  cavity  containing  the 
mass  seemed  to  favor  this  view,  but  it  should  be  borne  in 
mind  that  perforations  of  the  drum-head  may  persist  for 
years  and  finally  close. 

DISEASES  OF  THE  MIDDLE  EAR 
THE  MEMBRANA  TYMPANI 
When  inspecting  those  parts  of  the  ear  visible  by  otos- 
copy the  attention  of  the  observer  should  be  particularly 
directed  to  the  size  of  the  anditory  canal  and  the  condition 
of  its  wall.  Every  littlt-  scale  of  epidermis  or  mass  of  ceru- 
men that  can  possibly  hide  an  abnormal  condition  should 
carefully  be  removed  by 
means  of  a  cotton-tipped 
probe.  The  observer's  eye 
should  next  seek  the  umbo 
or  depression  near  the  cen- 
ter of  the  drum-head,  and 
the  glance  should  then  be 
directed  upward  along  the 
handle  of  the  malleus  until 
Sh  rap  n  ell's  membrane  is 
brought  into  view.  This 
portion  of  the  membrane 
should  receive  the  most 
F».  "s-p'™P'-^^,p°i!'P  f'™P»  careful  scrutiny,  an  effbit 
being  made  to  di-5cnvcr,  if 
possible,  the  presence  of  the  so-called  foramen  of  Ririni  or 
anything  abnormal  in  this  region.  Attention  should  next 
be  directed  to  the  condition  of  the  anterior  and  posterior 
folds,  after  which  the  glance  of  the  observer  should  be 
directed  around  the  periphery  of  the  drum-head.  By  ob- 
serving always  this  or  some  other  definite  plan  of  examina- 
tion during  otoscopy  it  will  hardly  be  possible  that  any 
abnormal  condition  of  importance  will  escape  observation. 


Particular  attention  should  be  directed  to  the  size,  shape, 
and  position  of  the  cone  of  hght,  the  apparent  length  and 
position  of  the  malleus  handle,  and  the  degree  of  promi- 
nence of  the  short  process;  the  color,  lustre,  apparent 
thickness,  curvature,  and  position  of  the  drum-head ;  as 
well  as  the  presence  or  absence  of  perforations,  cicatrices, 
chalk  deposits,  localized  spots  of  atrophy  or  thickening, 
polypi,  abscesses,  exudation-cysts,  or  other  pathologic  con- 
ditions. 

Changes  Occurring  in  the  Curvature  of  the  Membrana  Tym- 
pani. — The  membrana  may  bulge  outward  as  the  result  of 
pressure  from  fluid  within  the  tympanum  or  there  may  be  a 


localized  "  pointing  "  of  pus  at  any  position  on  the  drum- 
head. The  normal  curvature  of  the  drum-mcmbranc 
depends  largely  upon  the  tension  of  the  tensor  tympani 
muscle.  It  is  claimed  that  the  rectractilc  effect  of  this 
muscle  is  increased  after  death  by  rigor  mortis  and  in  certain 
conditions  the  muscle  is  constantly  contracted  during  life  to 
an  extreme  degree. 

An  unduly  depressed  condition  of  the  membrana  tym- 
pani also  occurs  as  the  result  of  unequal  pneumatic  pressure 
upon  its  two  surfaces,  when  obstruction  of  the  Eustachian 
tube  interferes  with  the  proper  ventilation  of  the  tympanic 
cavity.  Sometimes  the  retraction  of  the  membrane  is  quite 
abrupt  at  points  near  the  periphery,  so  that  a  sort  of  terrace 
is  formed  at  that  point.     Under  such  circumstances  a  bright 
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line  will  be  seen  at  the  point  where  the  abrupt  change  of 
curvature  occurs.  Should  such  an  abrupt  change  of  cur- 
vature occur  at  the  position  of  the  cone  of  light  it  will 
appear  as  if  broken  transversely  into  two  parts,  that  nearest 
the  periphery  assuming  a  crescentic  shape.  Whenever  the 
membrane  is  retracted  as  a  whole  there  is  usually  some 
change  in  the  light  spot  It  often  loses  the  triangular 
form,  because  of  whicli  it  has  received  the  name  "  cone" 
or  "  pyramid  of  light,"  and  becomes  narrow,  reduced  to  a 
mere  point,  or  perhaps  cntifL'ly  disappears. 

The  posterior  fold  becomes  large  and  prominent  when  the 
drum-membrane  is  greatly  retracted  and  the  malleus  handle 


vinble.Hhd  b«lDV  apd  pntcrioHT  IIk  (Urk 
■        -    ■  ind   winSdw   i.  dirrmiblc. 


(RuMliill}. 


foreshortened  (Fig.  207)  or  displaced,  usually  backward 
(Fig,  208).  The  two  diagrams  (Figs.  209,  210)  represent 
the  means  by  which  the  apparent  shortening  of  the  malleus 
handle  is  produced. 

Myrmgitis  is  an  inflammation  of  the  membrana  tympani, 
characterized  by  congestion,  swelling,  and  sometimes 
ulceration  of  the  membrana  tympani,  pain,  and  tinnitus ;  but 
hearing  is  not  greatly  impaired  unless  the  inflammation  also 
involves  the  entire  tympanic  cavity.  The  pain  is  increased 
by  movements  of  the  jaw,  pressure  in  front  of  the  tragus, 
or  traction  upon  the  auricle  ;  it  is  generally  shooting  rather 
than  throbbing  in  character. 

Etiology. — ^The  commonest  cause   of  myringitis   is   ex- 


DiSEASES  OF  THE  MIDDLE  EAR 


363 


posure  to  cold,  especially  the  direct  impact  of  a  cold  wind 
upon  the  menibrana  tympaiii  in  persons  who.st;  auditory 
meatus  Is  unduly  open.  It  is  sometimes  the  result  of  direct 
violence,  as,  for  example,  a  blow  upon  the  auricle  or  the 
impact  of  a  wave  in  surf-bathing.  In  some  cases  the  etiology 
is  obscure  and  the  disease  seems  to  be  the  result  of  struma 
or  of  the  rheumatic  or  gouty  diathesis. 

Symptoms. — Severe  pain,  shooting  in  character,  tinnitus, 
and  more  or  less  deafness.  Upon  inspection,  if  the  disease 
is  seen  in  its  earlier  stages,  the  membrane  will  be  found 
markedly  congested  at  the  periphery  and  behind  the  malleus 
handle.  Large  vessels  will  be  seen  in  these  positions  and 
radiating  branches  will  extend  from  the  blood-vessels  behind 
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the  malleus  handle  to  inosculate  with  those  coming  from 
the  periphery.  The  surface  of  the  membrane  becomes  lus- 
treless and  rough  from  loosening  of  its  epithelium,  and  thick 
nnd  opaque  and  of  a  uniform  reddish  color  from  infiltration 
and  increased  congestion,  until  all  landmarks  except  the 
short  process  of  the  malleus  handle  are  hidden  from  view, 
this  too  finally  disappearing  beneath  the  swelling,  the  mem- 
brane being,  at  this  stage  of  the  disease,  of  a  lively  red  color 
and  apparently  either  flat  or  actually  convex  in  form.  As 
the  integument  in  the  neighborhood  of  the  drum-head  is 
also  congested  it  is  difficult  to  make  out  its   boundaries. 
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the  red  and  convex  membrane  appearing  not  unlike  a  poly- 
pus projecting  into  the  canal,  for  which  it  has  been  mistaken. 
Ill  the  course  of  the  disease  the  cjjidermis  exfoliates, 
wholly  or  partly,  and  there  appears  an  abundant  secretion, 
which  is  at  first  serosanguincous,  but  later  becomes  purulent. 
Exudation-cysts,  filled  with  serum  or  pus.  sometimes  appear 
upon  the  surface  of  the  drum-head.  Pressure  with  a  probe 
will  indent  such  collections  of  fluid  between  the  layers  of  the 
drum-head  and  the  indentation  will  remain  visible  for  some 
time  (Fig.  2n),  which  is  not  the  case  in  localized  pointings 
of  pus  from  within  the  tympanum.  If  abscesses  rupture  or 
are  incised,  ulcers  result,  which  may  either  heal  or  perforate 
the  drum-head. 

As  the  inflammation  subsides  the  portion  of  the  membrane 
at  the  umbo  is  the  first  to  resume  its  normal  appearance. 
The  periphery  of  the  drum-head  and  a 
triangular  portion,  whose  base  includes 
Shrapneil's  membrane  and  whose  apex 
is  at  the  tip  of  the  malleus  handle,  re- 
red  and  swollen  for  some   days. 
Finally  the  swelling  and  congestion  dis- 
appear from  these  parts  of  the   mem- 
brane, the  light  spot  becomes  distinct, 
—I     la  dia     ^"'■'  ^^  drum-head  assumes  its  normal 
abicMwsofrishimtnibnina    appcarancc. 

S^Th"''p"'it"B"rJr>^"w  Relapses  are  not  infrequent  or  an 
«h^"re  Mc^'dowi?^  bI^  acute  attack  may  assume  the  chronic 
fotward  (Schwanit).  form  of  the  disease. 

Treatnitnt. — In  acute  cases  pain  may 
be  relieved  by  the  application  of  leeches  and  afterward  by 
the  use  of  hot  fomentations.  When  a  discharge  appears 
the  parts  should  be  thoroughly  cleansed  by  means  of  a 
dossil  of  cotton  dipped  into  peroxid  of  hydrogen  and 
the  membrane  should  be  covered  with  a  thin  coating  of 
powdered  boric  aid.  In  traumatic  cases  the  pain  and  con- 
gestion rapidly  subside  under  i-drop  doses  of  tincture  of 
aconite-root  administered  every  hour.  A  4  per  cent,  solu- 
tion of  cocain  should  meanwhile  also  be  dropped  into  the 
auditory  canal  sufliciently  often  to  keep  the  parts  moist- 
ened until  the  pain  subsides. 


I 
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Chronic  Myringitia.^Chronic  inflammation  of  the  drum- 
head is  practically  always  present  in  chronic  otorrhea  orig- 
inating in  the  tympanic  cavity.  In  such  cases  the  chronic 
myringitis  is  part  of  the  intratympanic  inflammation  and 
fjenerally  subsides  after  the  discharge  has  ceased.  The  per- 
foration, if  not  too  large,  then  closes  spontaneously  or  can 
be  made  to  close  by  one  of  the  methods  described  in  the 
section  on  Perforations  of  the  Membrana  Tympani. 

However,  chronic  myringitis  is  occasionally  encountered 
without  a  history  of  previous  middle-ear  otorrhea,  and  then 
generally  is  part  of  a  chronic  inflammation  involving  at 
least  the  deeper  portion  of  the  auditory  canal. 

biology. — Gout,  rheumatism,  or  struma  may  account  for 
the  cases  of  chronic  myringitis  when  there  is  no  history  of 
a  previous  otorrhea.  Most  cases  are,  however,  the  heritage 
of  a  middle-ear  suppuration,  and  in  cases  where  there  is  a 
scanty  fetid  discharge  in  the  fundus  of  the  canal  it  is  well 
to  inspect  the  posterior  upper  quadrant  of  Shrapnell's  mem- 
brane closely  for  a  fistula  leading  into  the  attic  before  being 
satisfied  that  the  drum-head  is  intact. 

Symptoms. — The  subjective  symptoms  are  a  sensation  of 
fulness  and  itching  within  the  ear.  As  the  drum-head  has 
little  to  do  with  the  function  of  hearing,  the  hearing  in  these 
cases  is  only  slightly  impaired  unless  the  intratympanic 
structures  are  involved.  There  is  sometimes  a  very  scanty 
fetid  discharge.  This  discharge  adheres  to  the  drum-head 
and  collects  in  small  amounts  upon  the  adjacent  lower  por- 
tion of  the  canal.  When  wiped  away  with  cotton  and  per- 
oxid  the  drum-head  is  reddened,  either  as  a  whole  or  in 
spots  where  the  epithelium  has  exfoliated.  Some  of  these 
areas  mark  the  position  where  a  minute  abscess  has  rup- 
tured and  may  be  covered  with  granulations  or  minute 
polypi.  In  cases  where  there  is  no  discharge  the  drum- 
head lacks  lustre  and  is  rough  from  the  loosening  of  its 
epithelium.  The  color  of  the  drum-head  varies  according 
to  the  degree  of  the  inflammation  from  a  dull  red  to  a  yel- 
low or  dirty  white.  It  is  no  longer  translucent,  but  is  thick 
and  opaque.  The  cone  of  light  is  absent  or  small  and  dis- 
torted. 

Prognosis. — The  course  of  the  disease  is  slow.     Chalk 
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deposits  and  areas  of  localized  thickening  or  atrophy  are 
not  uncommonly  seen  when  the  disease  has  run  its  course. 

Treatment. — When  chronic  myringitis  is  part  of  an  in- 
flammation of  the  other  anatomic  structures  of  tlie  tympa- 
num the  treatment  is  largely  that  of  the  intratympanic 
condition. 

Ill  cases  where  there  is  a  discharge  from  the  dermic  sur- 
face of  an  intact  drum-head,  this  should  be  cleansed  care- 
fully by  syringing  first  with  warm  water  and  afterward 
with  sublimate  solution.  The  canal  should  then  be  dried 
thoroughly  by  means  of  absorbent  cotton  wrapped  about 
the  end  of  an  Allen's  probe  and  painted  with  a  60-gr.  solu- 
tion of  nitrate  of  silver. 

Abscesses,  if  present  on  the  drum-head,  should  be  evacu- 
ated and  the  interior  of  tlie  abscess  touched  with  nitrate  of 
silver  by  means  of  a  bead  of  the  salt  fused  on  the  end  of  a 
probe. 

Granular  spots  and  small  polypi  upon  the  drum-head 
should  receive  special  attention.  Wiiere  the  granulations 
are  small,  simply  thoroughly  applying  at  intervals  of  three 
or  four  days  a  60-gr.  solution  of  silver  nitrate  is  sufficient  to 
bring  about  a  cure.  When  the  granulations  are  larger  and 
coarser  it  will  be  necessary  to  destroy  them  with  a  50  per 
cent,  solution  of  chromic  acid  or  by  touching  them  with 
trichloracetic  acid.  These  applications  should  be  made  with 
care,  so  that  no  dip  of  acid  is  allowed  to  flow  or  spread  be- 
yond the  bounds  of  the  granular  area.  Polypi  too  small  to 
be  removed  with  a  snare  should  be  scraped  away  from  their 
place  of  origin  on  the  meinbrana  by  means  of  Buck's  sharp 
curet  or  removed  by  means  of  Hartmann's  curet  forceps 
(Fig.  205). 

In  cases  where  the  granulations  on  the  drum-head  are 
coarse  or  a  small  polypus  has  been  removed,  the  patient 
should  be  instructed  to  drop  into  his  car  95  per  cent,  alco- 
hol {diluted  if  necessary)  every  three  hours  between  his 
visits  to  the  aurist  (Formula  49). 

Nitrate  of  silver  in  strong  solutions  was  exten.sively  used 
by  the  aurists  of  half  a  century  ago  as  an  application  to  the 
drum-head.  Wilde  believed  that  it  brought  about  exfolia- 
tion of  the  dermic  layer  of  the  mcnibrana  and  thus  dimin- 
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ished  its  thickness.  While  these  views  of  this  distinguished 
Dublin  aurist  are  not  exactly  in  harmony  with  modern 
teaching,  yet  it  is  probable  that  the  silver  oxid  deposited 
upon  the  dermic  layer  of  the  drum-head  as  the  result  of 
applications  of  nitrate  is  partly  absorbed  by  the  deeper 
structures,  acts  as  a  sedative,  and  promotes  the  absorption 
of  inflammatory  products. 

For  cases  that  result  from  a  rheumatic  or  gouty  diathesis, 
alkalies,  with  iodid  of  potas.sium  or  salicylate  of  sodium, 
should  be  prescribed,  while  for  cases  where  the  di.sease  re- 
sults from  struma  or  debility  the  use  of  tonics  and  cod-liver 
oil  and  the  employment  of  hygienic  measures  should  be 
advised. 

Deposits  of  chalk  (Fig.  2  i  8)  are  usually  the  result  oilong- 
coiilinucd  inflanimatum  of  the  membrana  tympani.  Their 
presence  does  not  indicate  that  the  patient  has  the  gouty 
diathesis.  Only  when  large  do  they  greatly  interfere  with 
the  acuteness  of  hearing  by  stiffening  the  drum-head  and 
interfering  with  its  vibrations. 

Rupture  of  the  dmin-head  may  result  from  the  direct 
impact  of  a  foreign  body  or  from  the  instruments  used  in 
extracting  a  foreign  body.  Many  cases  are  the  result  of 
the  sudden  compression  of  the  air  in  the  auditory  canal  pro- 
duced by  falls  or  blows  upon  the  ear  or  the  discharge  of 
large  cannon  when  the  patient  occupies  a  position  near  the 
mouth  of  the  gun,  etc. ;  and  when  the  membrane  is  diseased, 
from  the  use  (abuse)  of  Politzer's  air-douche,  Siegle's 
pneumatic  speculum  (probably  the  more  dangerous  instru- 
ment), and  even  from  violently  blowing  the  nose.  The 
writer  observed  a  ca.se  of  this  kind  in  an  old  lady  of  about 
seventy,  whose  drum-head,  aside  from  the  usual  senile 
changes,  so  far  as  could  be  judged  by  her  history-  and  the 
appearance  of  the  other  drum,  was  normal  previous  to  the 
accident.  Another  case  was  that  of  a  robust  young  man 
who  attributed  his  ruptured  drum-head  to  a  ki.ss  on  his  ear. 

The  drum-head  may  or  may  not  be  ruptured  in  fractures 
of  the  ba.se  of  the  skull.  Even  in  such  cases,  where  there  is 
hemorrhage  from  tlie  meatus,  the  blood  may  come  through 
the  roof  of  the  canal  and  the  membrana  tympani  be  intact, 
as  in  a  case  observed  post  mortem  by  the  writer. 
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Injury  to  the  driim-licad  may  result  from  contrecoup  or 
be  explained  by  the  irradiation  theory  of  Aran. 

One  of  the  writer's  cases,  a  lad  of  about  sixteen  years, 
exhibited  rupture  of  both  drum-heads  as  the  result  of  a  blow 
from  a  baseball  received  on  the  left  mastoid.  It  is  stated 
that  gunshot  wounds  of  the  mastoid  may  cause  rupture  of 
the  drum-head  apparently  as  the  result  of  the  jar  from  the 
impact  of  the  buliet.  However,  it  should  be  remarked  in 
this  connection  that  a  hard  blow  from  the  bare  fist  on  the 
ear  is  far  less  likely  to  produce  rupture  of  the  drum-head 
than  a  lighter  blow  from  the  palm  of  the  hand  or  a  boxing- 
glove,  the  rupture  in  the  latter  case  resulting  from  the 
condensation  of  air  in  the  canal. 

rupture  of  the  drum-head  resulting 
from  the  concussion  of  cannon  shots,  burst- 
ing shells,  etc.,  there  is  apparently,  if  one 
may  judge  by  the  stellate  scars  seen  in 
cases  where  the  victims  have  escaped  with 
their  lives,  actually  a  tearing  out  of  a  por- 
tion of  the  drum-head,  usually  just  below 
the  tip  of  the  malleus. 

The  subjective  symptoms  are  sudden  deaf- 
f'^Xi"  "^ss,  tinnitus,  vertigo,  and  hemorrhage  or 
iiaifofiiiidmin-hHd,  a  scrous  discharge  from  the  ear. 
ih.™r|jdtcr'po£i'H^)!  The  prognosis  as  regards  the  restoration 
of  hearing  depends  upon  the  amount  of 
damage  done  to  the  other  structures  of  the  ear.  Most 
uncomplicated  cases  recover  satisfactorily  and  speedily,  but 
sometimes  purulent  inflammation  of  the  middle  ear  follows 
as  the  result  of  the  injury  or  injudicious  treatment. 

Treatment. — Cleanse  the  external  auditory  canal  care- 
fully, so  as  to  remove  all  blood-clots  or  other  material  that 
might  favor  the  growth  of  bacteria.  Use  Politzcr's  air- 
douche  if  necessary  to  remove  blood  from  the  middle  ear 
or  little  shreds  remaining  between  the  edges  of  the  wound 
to  retard  union ;  apply  by  means  of  the  powder-blower  a 
thin  layer  of  boric  acid  upon  the  drum-head,  and  let  the 
ear  entirely  alone  until  the  healing  process  is  complete,  un- 
less pain  or  the  appearance  of  a  purulent  discharge  renders 
further  interference  necessary. 


condensation  of: 

B 


Perforation  of  the  membrana  tympani  sometimes  occurs 
as  the  result  of  ulceration  from  the  dermic  surface  of  the 
drum-head  during  an  attack  of  acute  myringitis.  Under 
such  circumstances  the  ulcer  is  usually  central.  The  com- 
monest cause,  however,  of  perforation  of  the  membrane 
is  ulceration  from  within,  the  result  of  otitis  media  puru- 
lenta. 

Symptoms. — Examination  by  means  of  the  concave  mirror 
and  speculum  usually  discloses  the  presence  of  the  perfora- 
tion, which,  if  large,  is  readily  seen'.  In  most  cases  inflation 
of  the  middle  ear  by  the  Politzer  method  produces  a  char- 
acteristic "perforation  whisde,"  readily  heard  by  means  of 
the  auscultation -tube  (Fig,  i8g). 
Indeed,  the  perforation  whistle  is 
often  so  loud  that  it  can  be  heard 
at  a  distance  of  many  feet  from  the 
patient.  If  suppuration  of  the 
middle  ear  is  present  pus  will  es- 
cape through  the  perforation  in  the 
form  of  bubbles  during  inflation. 

The  subjective  symptoms  vary 
according  to  the  size  and  position 
of  the  perforation  and  other  dis- 
eased conditions  of  the  ear  that 
may  be  present.  A  perforation 
of  Shrapnell's  membrane  (Fig/21 3), 
when  it  has  been  present  for  some 
time,  is  usually  accompanied  by 
considerable  hardness  of  hearing,  din)"  '  "'  ' 
because  purulent  inflammation  of 

the  attic,  the  commonest  cause  of  perforation  in  Shrapnell's 
membrane,  generally  involves  the  articulations  of  the  ossicles 
and  produces  lesions  which  greatly  impair  the  acuteness  of 
hearing.  When  the  perforation  is  near  the  center  of  Shrap- 
nell's membrane  the  neck  of  the  malleus  is  exposed,  while 
perforation  through  the  anterior  portion  of  the  drum-head, 
being  directly  over  the  tympanic  extremity  of  the  Eustachian 
tube,  yields  a  loud  perforation  whistle.  Rivini  has  described 
a  perforation  or  foramen  existing  in  the  membrana  flac- 
cida  as  a  normal  condition.     Although  such  a  "  foramen  " 
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is  frequently  seen  just  above  the  short  process,  it  is  be- 
lieved by  most  aurists  to  be  pathologic. 

When  a  large  perforation  in  the  mcmbrana  vibrans  in- 
volves a  considerable  part  of  the  malleus  handle  the  tip  of 
this  process  is  usually  destroyed  by  necrosis  ;  sliould.  how- 
ever, the  malleus  handle  become  attached  to  the  promontory 
this  does  not  occur.  Large  perforations  may  exist  in  the 
membrana  vibrans  without  the  hearing  being  greatly  im- 
paired, unless  the  perforation  be  so  placed  as  to  impair  the 
support  that  the  membrana  normally  gives  to  the  ossicles. 

Prognosis. — Perforations  of  considerable  size  permit  free 
access  of  dust,  cold,  moisture,  and  other  irritants  into  tlie 
tympanic  cavity,  and  predispose  the  patient  to  recurring 
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(Randall) 

attacks  of  otitis  media.  Sometimes  the  perforation  grad- 
ually becomes  closed  by  cicatricial  material.  Indeed, 
nearly  the  whole  drum-liead  may  be  replaced  in  this 
manner.  But,  although  the  tympanic  cavity  is  by  this 
means  protected  from  cold  or  dust-laden  air,  tlu  aculcncss 
of  hearing  is  generally  more  or  less  impaired  if  the  surface 
of  cicatricial  tissue  be  large,  and  such  cicatricial  areas  break 
down  readily  during  attacks  of  acute  catarrh  of  the  middle 
ear. 

When  seen  by  reflected  light  cicatricial  areas  generally 
appear  somewhat  depressed  below  the  level  of  the  rest  of 
the  drum-head,  and  they  are  sometimes  so  transparent  that 
the  structures  within  the  tympanum  are  readily  discernible 


through  them  (Fig.  214).  If  rarefaction  of  the  air  within 
the  auditory  canal  is  produced  by  Siegle's  pneumatic  spec- 
ulum, a  cicatrice  will  be  seen  to  move  farther  outward  than 
the  rest  of  the  membrane.  When  large  and  very  thin  and 
lax,  a  "  ballooning  "  of  the  cicatrice  results  from  inflating 
the  middle  ear  by  means  of  Politzer's  air-douche  (Fig.  215). 

Treatment. — When  all  discharge  has  ceased  from  the 
tympanum  an  effort  should  be  made  to  close  the  perforation 
in  order  to  prevent  the  irritating  effect?  of  dust  and  cold 
upon  the  exposed  intratym  panic  mucous  membrane. 
Closing  of  the  perforation,  when  small,  can  be  brought 
about  by  rubbing  its  edge  from  time  to  time  with  a  few 
fibers  of  absorbent  cotton  wrapped  about  the  end  of  an 
Allen  probe  and  saturated  with  fuming  nitric  acid.  The 
acid  destroy.s  the  epidermal  scales  or  cells  which  otherwise 
would  extend  from  the  external  or  dermal  surface  of  the 
drum-head  and  prevent  the  growth  of  granulations.  By 
keeping  the  edge  of  the  opening  in  the  drum-head  "  raw" 
— that  is,  free  from  epidermis — ^by  means  of  the  acid,  the 
granulations  finally  unite  in  the  center  of  the  perforation, 
which  then  becomes  closed.  The  same  thing  can  usually 
be  accomplished  by  the  method  devised  by  Blake,  which 
consists  in  placing  a  little  disk  of  writing-paper  over  the 
perforation.  A  disk  of  sufficient  size  to  cover  the  opening 
is  cut  from  ordinary  writing-paper  and  is  soaked  for  a  few 
moments  in  corrosive  sublimate  solution  (i  :  5000).  It  is 
then  placed  on  the  end  of  a  cotton-tipped  Allen  probe  and 
carried  through  a  speculum  to  the  drum-head  over  the 
perforation.  It  adheres  somewhat  firmly  to  the  edge  of  the 
perforation  because  of  the  sizing  or  glue  which  all  writing- 
paper  contains. 

The  paper  disk  acts  as  a  stimulant  and  support  to  the 
granulations  springing  from  the  edge  of  the  perforation,  so 
that  they  finally  unite  in  the  center  and  the  opening  is  closed. 
It  is  somewhat  instructive  to  note  from  week  to  week  the 
changing  position  of  the  disk  of  paper.  Roughly  speaking, 
the  epidermal  scales  grow  from  the  center  of  the  drum- 
head toward  its  periphery,  and  thence  outward  along  the 
canal,  and  hence  the  disk  of  paper  which  was  placed  over 
the  perforation   in   the   drum-head   within  a  few   weeks  is 
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seen  to  be  upon  the  wall  of  the  canai.     If,  in  the  meanwhile, 
the   perforation  in  the  drum-head  has  not  closed,  another 
disk  of  paper  should  be  placed  over  it, 
and  so  on  until  the  perforation  has  closed.  9^^ 

When  a  perforation  is  so  large  that  the 
support  of  the  tympanic  membrane  to  the 
ossicles  is  destroyed  the  chain  of  small 
bones  tends  to  sag  outward  by  its  own 
weight,  and  the  acuteness  of  hearing  is 
considerably  impaired.  If  the  Toynbee 
artificial  membrana  tym- 
■■^pani  (Fig.  316J  be  so 
placed  as  •  to  give  the 
requisite  amount  of  sup- 
port when  this  condition 
exists,  considerable  im- 
provement of  the  acute- 
ness of  hearing  will  re- 
sult; but  little  disks  of 
paper,  linen,  silk,  or  com- 
pressed cotton  answer  a  fic,  j^.-cnniiiy«iirc 
still  better  purpose,  and  cCiims'iGmiMO."'"'''^ 
a  thread  may  be  passed 
through  the  center  of  such  a  disk  to  facilitate  its  removal 
from  the  auditory  canal.  Gruber  has  contrived  an  apparatus 
{Fig.  317)  for  the  introduction  of  such  artificial  drum-mem- 
branes by  the  patient  himself,  who,  after 
a  little  preliminary  instruction,  can  usu- 
ally introduce  one  in  a  manner  to  secure 
the  greatest  increase  of  the  hearing  power. 
It  is  astonishing  how  tolerant  the  car 
sometimes  becomes  to  the  presence  of 
such  objects,  which  can  often  be  used 
for  a  long  time  without  any  deleterious 
results.  It  is  not  a  matter  of  indiffer- 
.)i:im*-is' ii.  ihc  lETni-  cncc  as  to  thc  material  employed  in 
SamMii^is^idi^r  the  manufacture  of  the  artificial  drum- 
heads. Some  patients  hear  best  with 
disks  made  from  one  material,  some  with  those  made 
from  another. 


{Fig.  317)  for  the 


DISEASES   OF   TIfE  MIDDLE   EAR  yjl 

When  a  large  cicatrix  is  present  which  bulj^es  greatly 
after  inflation — /.  c,  is  very  freely  movable — the  hearing  can 
often  be  improved  greatly  by  the  application  of  a  small 
quantity  of  contractile  collodion  (Formula  88).  The  collo- 
dion is  best  applied  by  means  of  a  small  came!s'-hair  brush 
after,  the  inflation  of  the  tympanum.  The  apphcatioii  of 
collodion  should  not  be  repeated  at  too  frequent  intervals 
or  too  much  applied  at  one  time,  because  pain  and  myrin* 
gitis  may  result. 

DISEASES  OF   THE    TYMPANUM 

Otitis  Media  Cat&rrhalis  Acuta,. ^ — Acute  catarrhal  inflam- 
mation of  the  middle  ear  is  an  acute  inflammation  of  the 
mucous  membrane  of  the  tympanum,  Eustachian  tube,  and, 
sometimes,  of  the  mastoid  cells,  characterized  by  increased 
secretion  of  serum  or  mucus,  but  not  of  pus.  Clinically, 
cases  of  acute  catarrh  of  the  middle  ear  are  divided  into 
two  classes:  One  in  which  the  attic  of  the  tympanum  and 
mastoid  antrum  are  involved  by  the  diseased  process;  the 
other,  in  which  the  disease  is  confined  to  the  Eustachian 
tube  and  atrium  of  the  tympanum. 

Synonyms. — According  to  the  character  of  the  secretions 
the  names  applied  are  otitis  media  serosa  acuta,  otitis  media 
mucosa  acuta,  and  otitis  media  non-purulenta;  according 
to  the  parts  principally  involved  in  the  diseased  process : 
Otitis  media  catarrhalis  ex  tuba,  otitis  media  catarrhalis 
cum  ostitide  mastoidal,  acute  Eustachian  salpingitis,  etc. 

Etiology. — The  disease  is  in  almost  all  instances  the  result 
of  exposure  to  cold.  Chronic  catarrhal  aflections  of  the 
upper  respiratory  tract  render  many  individuals  susceptible 
to  recurring  attacks  of  inflammation  of  the  middle  ear, 
while  in  many  instances  carious  teeth  have  the  same  effect. 
Very  often  pain  commences  a.s  a  toothache,  which  pain  ex- 
tends to  the  ear.  In  many  cases  the  disease  is  the  result 
of  surf-bathing  or  of  diving  into  water  from  a  considerable 
height. 

In  cases  where  acute  catarrh  results  from  diving  and  surf- 
bathing  the  direct  impact  of  water  upon  the  drum-head 
produces  suflicient  traumati.sm  to  cause  the  disease.  A 
large  auditory  meatus,  a  cicatricial  drum-head,  or  a  perfo- 


374    J^^SEASES   OF   THE  KOSE,    THROAT,   AND  EAR 

rated  drum  render  the  middle  ear  more  liable  to  traumatism 
while  bathing,  and  such  individuals  should  never  dive  or 
bathe  in  the  rough  surf  without  stopping  the  ears  with  ab- 
sorbent cotton  saturated  with  vaselin  to  exclude  the  water. 
All  amphibious  animals  have  valves  which  exclude  water 
from  the  auditory  canal  during  the  time  the  animal  is  under 
water  and  hunting  dogs  taught  to  dive  sooner  or  later  be- 
come deaf.  However,  it  is  not  always  the  forcible  entranct; 
of  even  cold  water  into  the  auditory  canal  that  is  responsi- 
ble for  an  attack  of  acute  aura!  catarrh.  Not  infrequently 
in  surf-bathing  a  wave  will  strike  a  bather  in  the  face  at  a 
time  when  he  is  swallowing  or  performing  some  other  func- 
tion that  opens  the  Eustachian  tubes,  and  under  such  cir- 
cumstances the  water  sometimes  penetrates  as  far  as  the 
tympanum,  and  if  not  speedily  removed  is  capable  of  caus- 
ing acute  intratympanic  inflammation.  An  accident  of  this 
kind  once  occurred  to  the  writer  and  was  accompanied  by  a 
certain  amount  of  vertigo  and  syncope,  and  it  seems  not 
improbable  that  some  cases  of  drowning  may  be  the  result 
of  the  entrance  of  water  into  the  ears  during  surf-bathing 
or  swimming  in  rough  water. 

Occasionally  fluid  used  as  a  nose-wash  penetrates  the 
Eustachian  tubes  and  occasions  acute  tympanic  catarrh  or 
even  suppuration,  although  the  wash  may  be  as  bland  and 
unirritating  to  the  nasal  mucous  membrane  as  the  normal 
salt  solution.  Bland  oils  may  be  thrown  into  the  Eustachian 
tube  with  impunity,  but  watery  solutions  frequently  cause 
mischief  The  use  of  such  contrivances  for  cleansing  the 
nasal  mucous  membrane  as  Thudicum's  douche,  the  Ber- 
mingham  douche,  etc.,  are  by  no  means  as  safe  as  an  atom- 
izer, and  acute  catarrh  of  the  middle  ear  has  resulted  from 
simply  sniffing  normal  salt  .solution  into  the  nose  and  blow- 
ing the  nose  forcibly  immediately  afterward,  so  that  some  of 
the  fluid  reached  the  tympanum.  Should  water  reach  the 
tympanum  during  bathing  or  a  watery  nose-wash  be  inad- 
vertently injected  into  the  middle  ear  while  cleansing  the 
nose,  Politzer's  or  Valsalva's  method  of  inflation  immediately 
should  be  employed  sufficiently  often  to  free  the  middle  ear 
from  the  fluid. 

The  exanthematous  fevers,  and  occasionally  typhoid  and 


tuberculosis,  operations  in  the  posterior  portion  of  the  ii 
in  the  postnasal  space,  and  even  upon  the  tonsils  occasion- 
ally cause  acute  otitis. 

Patlwlogy. — The  affection  in  most  cases  begins  as  a  catarrh 
of  the  pharyngeal  orifices  of  the  Eustachian  tubes,  accom- 
panying similar  disease  of  the  nose  and  nasopharynx.  If 
the  pharyngeal  orifice  of  the  Eustachian  tubes  is  inspected 
by  means  of  the  rhinoscopc  at  the  begiiming  of  an  attack 
the  mucous  membrane  of  the  tube-mouths  will  be  found  so 
congested  and  swollen  as  to  either  completely  close  the 
tubes  or  at  least  greatly  interfere  with  the  proper  ventilation 
of  the  middle  ear.  Later  on  the  secretions  from  the  tubes 
are  ab.imdant,  becoming  more  consistent  in  most  instances 
as  the  disease  advances,  so  that  a  bulb  of  thick  glue-like 
mucus  may  project  from  the  orifices  of  the  Eustachian  tubes 
into  the  pharynx.  The  mucous  follicles  are  sometimes 
swollen,  giving  a  granular  appearance  to  the  tube-lips. 

The  appearance  of  the  mcmbrana  tympani  varies  some- 
what at  the  commencement  of  the  disease.  Generally  it  is 
pinkish  in  color,  as  the  result  of  the  congestion  of  the  inner 
or  mucous  layer,  and  the  maiiubrial  plexus  of  blood-vessels 
is  congested.  Often  the  membrana  is  more  dull  and  opaque 
than  it  is  normally.  Often  a  line  as  fine  as  a  hair,  extending 
across  the  drum-head,  indicates  the  upper  level  of  the  fluid 
within  the  tympanum  (Fig.  219).  If  the  fluid  within  the 
tympanum  is  thin  and  mobile,  it  will  be  seen  to  alter  its 
position  with  the  movements  of  the  patient  or  during  the 
use  of  the  pneumatic  speculum.  By  inflating  the  middle  car 
by  the  Politzer  method  the  fluid  can  sometimes  be  broken 
into  foam  and  the  dim  outlines  of  minute  air-bubbles  dis- 
cerned through  the  drum-head  (Fig.  220). 

The  hacti-ria  found  in  the  secretion  varies,  However, 
there  is  practically  never  a  mixed  infection.  The  .staphylo- 
coccus and  the  pneumococcua  of  Fricdlander  probably  are 
the  forms  most  commonly  present. 

The  prognosis  under  appropriate  treatment  is  favorable. 
Most  cases  completely  recover.  In  neglected  cases,  how- 
ever, the  disease  often  assumes  the  purulent  form  or  re- 
lapses into  the  chronic  condition. 

Symptoms. — Generally  there  is  pain,  increased  by  move- 
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mcnts  of  the  jaw,  pressure  over  the  tragus,  or  gently  pulling 
the  auricle  outward.  Hardness  of  hearing  will  be  greater 
than  in  simple  myringitis,  if,  indeed,  myringitis  ever  occurs 
without  the  inflammation  involving,  to  a  certain  extent,  the 
entire  mucous  membrane  of  the  middle  ear.  There  will  be 
present  tinnitus  and  pcriiaps  vertigo.  The  appearance  of 
the  membrane  varies  according  to  the  amount  of  myringitis 
present.  It  may  bulge  outward  at  certain  spots  from  the 
pressure  of  fluid  within  the  tympanum  or  the  entire  mem- 
brane may  be  flattened  or  even  bulging  as  the  result  of  the 
pressure  of  fluid  within  the  tympanum.  The  color  of  the 
membrane  may  be  nearly  normal  in  appearance.  Tliere 
may  be  more  or  less  congestion  about  the  puriphtry  or  the 
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region  of  the  malleus  handle.  In  the  later  stages  of  the 
disease,  if  rupture  of  the  drum-head  be  delayed,  the  swell- 
ing of  the  drum-head  is  so  great  that  the  outline  of  the 
malleus  handle  is  lost  to  view  and  the  drum-head  is  not 
distinguishable  by  color  from  the  surrounding  red  and 
swollen  skin  of  the  canal. 

Treatment. — In  most  cases  of  acute  catarrh  of  the  middle 
ear,  if  seen  early,  it  is  advisable  to  prescribe  J  gr.  of  cal- 
omel combined  with  5  gr.  of  the  bicarbonate  of  sodium,  to 
be  taken  every  hour  for  six  hours,  for  the  double  purpose 
of  securing  free  evacuation  of  the  bowels  and  the  alterative 
eflects  of  the  calomel,  as  it  has  been  maintained  that  small, 
frequently  repeated  doses  of  calomel  have  the  power  of 
controlling  inflammation  of  mucous  membranes. 


The  pain  is  often  relieved  by  the  use  of  leeches.  It  is  cus- 
tomary, in  cases  where  there  is  severe  pain,  to  apply  at  least 
three  leeches,  one  in  front  of  the  tragus,  one  on  the  mas- 
toid as  close  to  the  auricle  as  possible,  and  one  just  beneath 
the  auricle  in  the  angle  between  the  jaw  and  mastoid  proc- 
ess. These  points  are  selected  because  they  are  the  posi- 
tions where  tlie  circulation  of  the  middle  ear  is  most  readily 
depleted.  The  leeches  should  be  the  largest  procurable 
and  the  wounds  should  be  encouraged  to  bleed  for  a  time 
after  their  removal. 

A  half-century  ago  leeches  were  much  more  freely  used 
in  the  treatment  of  acute  aural  catarrh  than  at  present. 
Some  writers  of  this  period  recommend  that  as  many  as  ten 
leeches  be  apph'ed  to  the  margin  of  the  auditory  canal  in 
relays ;  that  is,  as  fast  as  one  leech  filled  and  dropped  off  a 
fresh  leech  was  applied  as  nearly  as  possible  to  the  same 
spot.  It  is  certainly  true  that  in  order  to  relieve  the  pain  of 
acute  catarrh  of  the  middle  ear  or  myringitis  the  blood-let- 
ting should  be  somewhat  free  and  that  little  relief  will  follow 
the  use  of  less  than  three  leeches.  The  use  of  leeches  in 
the  hyperemic  stage  of  acute  otitis  media  when  the  pain  is 
severe  will  not  only  relieve  the  pain  but  also  will  often  cut 
short  the  progess  of  the  inflammation.  After  the  use  of 
leeches  hot  apphcations  should  be  made  to  the  car.  This 
can  be  done  by  filling  the  auditory  canal  with  hot  water  and 
afterward  applying  a  hot  flaxseed  poultice  over  the  auricle, 
but  in  most  cases  pain  is  more  quickly  and  completely  re- 
lieved by  the  instillation  of  anodynes  into  the  ear  and  the 
application  of  dry  kcat. 

The  patient  may  lie  \vith  the  affected  ear  upon  a  hot-water 
bag  or  a  bag  of  hot  salt,  and  i  or  more  drops  of  a  4  per 
cent,  solution  of  cocain  be  placed  within  the  auditory  canal 
from  time  to  time.  In  some  cases,  however,  a  combination 
of  morphin  and  atropin  (Formula  31)  seems  to  act  better 
as  an  anodyne  than  coc,-)in.  A  hypodermic  tablet  of  atropin 
and  morphin  maybe  dissolved  in  a  few  drops  of  warm  water 
and  dropped  into  the  ear.  It  is  best  to  use  a  certain  amount 
of  caution  in  the  use  of  powerful  narcotic  poisons  within 
the  auditory  canal,  as  cases  of  poisoning  have  been  reported. 
It  is  a  safe  rule  never  to  drop  into  the  auditory  canal  a  larger 
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amount  of  atropin  or  nioqiliiii  than  Ciin  safely  be  adminis- 
tered by  the  stomach. 

It  should  be  borne  in  mind  in  using  anodynes  within  the 
ear  that  when  the  mucous  membrane  of  the  middle  ear  is 
exposed  watery  solutions  are  more  readily  absorbed  than 
oily  solutions  or  ointments,  but  that  the  contrary  is  the  case 
when  the  drum-head  is  intact  and  absorption  must  take  place 
through  the  surface  of  the  skin  ;  also  that  inflamed  surfaces, 
whether  of  skin  or  mucous  membrane,  absorb  anodynes 
much  more  slowly  than  when  no  inflammation  is  present. 
A  3  per  cent,  solution  of  cocain  painted  upon  the  exposed 
mucous  membrane  of  the  middle  ear  quickly  relieves  the 
pain  of  tympanic  neuralgia,  and  more  slowly  that  of  active 
inflammation,  but  where  the  drum-head  is  intact  a  lo  per 
cent,  ointment  of  cocain  and  lanolin  will  give  greater  relief 
from  pain  than  a  watery  solution.  However,  in  either  the 
relief  from  pain  is  somewhat  tardy  if  considerable  inflam- 
mation be  present. 

When  fluid  is  present  within  the  tympanum  an  attempt 
should  be  made  to  evacuate  it  by  the  use  of  the  Politscr  air- 
douche.  The  nose  and  nasopharynx  should  first  be  cleansed 
by  the  spray  from  an  atomizer  containing  an  alkaline  solu- 
tion (Formulas  i  to  lo)  and  a  piece  of  absorbent  cotton, 
saturated  with  a  4  per  cent,  solution  of  cocain.  inserted  with- 
in each  nasal  chamber.  After  contraction  of  the  turbinated 
bodies  has  been  secured,  the  nasal  chambers  and  the  vault 
of  the  pharynx  should  be  sprayed  with  a  4  per  cent,  solu- 
tion of  antipyrin  to  maintain  the  effects  of  the  cocain  for 
several  hours  and  relieve  congestion  of  the  pharyngeal  lips 
of  the  Eustachian  tubes.  The  Politzer  air-bag  should  now 
be  filled  with  the  vapor  of  menthol- chloroform  and  ust'd 
with  no  more  force  than  is  necessary  to  free  the  tube  and 
middle  ear  from  mucus.  This  treatment  should  be  repeated 
once  or  twice  a  day,  omitting  the  use  of  the  cocain  and  anti- 
pyrin if  the  nasopharyngeal  mucous  membrane  be  not  suffi- 
ciently swollen  to  require  it. 

If,  not  with. Stan  ding  antiphlogistic  and  other  measures, 
there  is  bulging  of  the  tympanic  membrane,  with  indications 
that  a  perforation  is  likely  to  occur,  it  should  be  punctured 
by  a  paracentesis  needle  at  the  most  prominent  point  of  bulg- 
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ing  or  in  the  posterior  inferior  quadrant.  This  operation  is 
harmless  if  antiseptic  precautions  be  observed.  The  canal 
should  be  cleansed  by  wiping  it  out  with  a  pledget  of  cotton 
wrapped  about  an  Allen  probe  saturated  with  peroxid  of 
hydrogen.  It  should  then  be  syringed  gently  with  warm 
corrosive  sublimate  solution  (i  :  2000).  After  being  steril- 
ized a  knife  (Fig.  229,  e  ox  f)  should  be  thrust  through  the 
membrane.  If  the  malleus  handle  is  not  invisible  as  the 
result  of  swelling,  the  operator  should  make  the  puncture 
on  a  level  with  the  tip  of  the  malleus  handle  and  midway 
between  it  and  the  periphary  of  the  drum-head,  and  cut 
downward  as  far  as  possible  while  the  knife  is  being  with- 
drawn. If  this  technic  is  ob.served  it  will  tend  to  avoid 
puncturing  the  bulb  of  the  jugular  vein,  which  in  some  cases 
lies  immediately  beneath  the  mucous  membrane  of  the 
floor  of  the  tympanum,  without  an  intervening  lamina  of 
bone.  Should  the  vein  accidentally  be  punctured  the 
hemorrhage  for  a  moment  may  be  quite  free,  but  is  readily 
controlled  by  packing  the  canal  with  iodoform  gauze. 

Puncturing  a  normal  drum-head  after  the  parts  have  been 
cocainized  is  not  a  very  painful  procedure,  but  when  inflamed, 
paracentesis  causes  severe  pain  even  after  the  fundus  of  the 
canal  has  been  soaked  in  a  4  per  cent,  solution  of  cocain  for 
ten  or  fifteen  minutes.  Therefore,  if  the  operation  is  per- 
formed without  a  general  anesthetic,  it  should  be  done  with 
the  utmost  quickness.  The  thrusting  of  the  knife  tlirough 
the  drum-head  is  sometimes  followed  by  the  escape  of  air 
with  an  audible  hiss.  At  other  times  there  is  an  escape  of 
fluid  which  quickly  fills  the  entire  canal,  but  in  some  cases 
there  is  little  fluid  secreted  for  some  hours  after  the  opera- 
tion. The  canal  in  either  case  should  be  stopped  with  a 
loose  plug  of  sterile  iodoform  gauze,  which  should  be 
changed  as  often  as  it  becomes  saturated  by  secretions. 

The  relief  from  pain  occurs  in  some  cases  within  a  few 
moments  after  the  operation.  In  other  cases  an  hour  or 
more  elapses  before  the  pain  begins  to  subside.  There  are 
but  few  if  any  cases  where  no  relief  from  pain  i.s  afforded  by 
the  operation. 

Otitis  Hedla  Catarrhalis  Snbacuta. — The  name  is  some- 
times applied  to  th.it  stage  of  catarrhal  liiseasc  intermediate 
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between  the  acute  and  chronic  forms.  However,  by  sub- 
acute catarrh  of  the  middle  ear  or  simple  acute  otitis  media 
is  generally  meant  an  inflammation  less  severe  in  type  than 
the  acute.  Pain  is  neither  severe  nor  long  continued  and 
the  patient  is  deaf  only  for  a  shorttime.  The  attacks  occur 
at  frequent  intervals.  Upon  examination  the  membrana 
tympani  is  found  pinldsh  in  color  and  is  decidedly  opaque 
and  lacks  its  usual  lustre.  The  cone  of  light  is  either  smaller 
than  normal  or  has  cntii'ely  disappeared.  As  the  drum- 
head never  ruptures,  iiermitting  an  examination  of  exudates, 
the  kind  of  bacteria  present  i.'i  a  matter  of  conjecture,  It  is 
doubtful  if  any  be  present,  as,  according  to  Hassleur  and 
Preysing,  no  bacteria  are  present  in  the  normal  middle  ear. 

Etiology, — The  disease  is  commonest  in  children  as  the 
result  of  disease  of  the  nose  and  pharynx,  hypertrophied 
pharyngeal  tonsil  being  an  exceedingly  common  cause  of 
the  affection.  Bad  nutrition,  carious  teeth,  and  frequent 
attacks  of  coryza  are  common  predisposing  causes. 

The  treatment  should  be  directed  toward  improving  the 
patient's  general  health  and  removing  any  predisposing  cause 
of  the  affection.  If  the  teeth  are  carious  they  should  receive 
the  attention  of  a  skilful  dentist,  while  the  efforts  of  the  aurist 
should  be  carefully  directed  toward  the  removal  of  any 
morbid  condition  existing  in  the  nose  and  nasopharynx, 
because  experience  has  aniply  demonstrated  that  in  most 
cases  attacks  of  subacute  aural  catarrh  cease  to  recur  as 
soon  as  a  cure  is  brought  about  of  the  concomitant  naso- 
pharyngeal disease.  The  knowledge  of  this  fact,  however. 
is  not  an  excuse  for  neglecting  local  treatment  of  the  ears 
while  the  nose  and  nasopharynx  are  receiving  attention. 

Adenoid  groivihs  and  hypertrophied  faucial  tonsils  should 
be  reduced  in  size,  the  former  by  means  of  Gnttstdn's  curet 
and  the  latter  by  the  tonsillotome  or  by  ignipuncture  in  the 
manner  already  described. 

At  each  biweekly  or  triweekly  visit  of  the  patient  the  nose 
and  nasopharynx  should  be  cleansed  by  means  of  an  atom- 
izer filled  with  an  alkaline  antiseptic  wash  (Formula  i  or  2). 
after  which  the  ears  should  be  carefully  inflated  by  means 
of  Politzer's  air-bag.  If  the  infl.immatifln  of  the  middle  ear 
is  not  too  active,  "  massage  "  should  be  applied  to  the  drum- 
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head  and  the  ossicles  by  the  aid  of  Siegie's  pneumatic  specu- 
lum, after  which  there  should  be  made  to  the  interior  of  the 
nose  and  nasopharynx  an  application  of  an  iodin  solution 
(Formula  33)  in  the  case  of  children,  or  an  astringent  solu- 
tion (P"ormulas  34,  35)  in  the  case  of  adults,  and  the  parts 
covered  with  albolene  by  means  of  the  spray  from  an  atom- 
izer. 

The  hygienic  surroundings  of  the  patient  should  receive 
careful  attention  and  tonics  and  cod-liver  oil  prescribed  in 
suitable  cases.  In  children  catarrhal  inflammation  is  gener- 
ally of  an  adenoid  character ;  that  is,  the  lymphatic  elements 
of  the  mucous  membrane  bear  the  brunt  of  the  disease,  so 
tliat  children  and  young  adults  do  well  upon  iodin  compounds 
applied  locally  and  given  internally.  Syrup  of  the  iodid  of 
iron  should  be  prescribed  for  internal  use,  with  or  without 
cod-liver  oil,  as  the  circumstances  of  the  case  require,  while 
hypertrophy  of  the  lymphatic  glands  underneath  the  skin  of 
the  neck  should  be  treated  by  inunctions  at  bedtime  of  a 
10  per  cent,  ointment  of  ichthyol  in  lanolin.  The  ointment 
should  be  rubbed  lightly  into  the  skin  and  the  bedclothing 
protected  by  waxed  paper  and  a  bandage  about  the  child's 
neck. 

Catarrh  in  adults  is  often  characterized  by  inflammation 
of  the  mucous  glands  and  interstitial  elements  of  the  mucous 
membrane ;  and  it  is  in  such  cases  that  sedative  applications 
and  astringents  are  most  useful.  The  vapors  of  various 
volatile  substances  are  sometimes  applied  to  the  middle  ear 
by  means  of  Politzer's  air-bag.  The  most  useful  of  these 
substances  are  iodin,  menthol,  and  chloroform.  Glass- 
sto]>pered  bottles,  each  partly  filled  with  one  of  these 
drugs  (Formulas  90-^3),  should  be  at  hand  in  the  office, 
so  that  the  Politzer  air-bag  can  readily  be  filled  with  the 
vapor  of  the  drug  which  it  is  desired  to  use  by  inserting  the 
nose-piece  of  the  instrument  within  the  neck  of  the  bottle. 
The  vapor  can  then  be  made  to  reach  the  mucous  mem- 
brane of  the  middle  ear  by  Polit?er's  method  or  by  the 
employment  of  a  Eustachian  catheter.  The  vapor  of  iodin, 
when  thrown  into  the  middle  ear,  acts  as  an  alterative  and 
gentle  stimulant,  that  of  menthol  as  a  sedative,  while  chloro- 
form vapor  is  probably  simply  a  stimulant.     It  is  generally 
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easier  to  inflate  the  middle  ear  when  the  air-bag  is  filled 
with  chloroform  vapor  than  when  it  contains  simply  air. 

Otitis  Media  Catarrhalis  Chronica. — Chronic  catarrh  of  the 
middle  ear  is  a  chronic  non- suppurative  inflammation  of  the 
mucous  membrane  and  submucous  tissues  of  the  middle 
ear,  producing  deafness,  tinnitus,  and  sometimes  vertigo  and 
other  symptoms  of  altered  auditory  functions. 

Thereare  two  varieties  of  the  disease — V\\c  kyperplastic  3,T\d. 
tile  atrophic — which  are  simply  stages  of  the  same  disease. 

Synonyms. — According  to  its  stage,  the  disease  is  some- 
times known  as  moist  and  dry  catarrh,  hypertrophic  and 
atrophic,  catarrhal,  and  proliferous  inflammation  of  the 
middle  ear. 

Pathology. — Gradual  progressive  changes  take  place  in  the 
mucous  membrane  and  submucous  tissues  of  the  middle  ear, 
similar  in  character  to  those  that  occur  in  the  mucous  mem- 
branes of  other  parts  of  the  body,  and  analogous  to  cirrhosis 
of  the  liver,  kidneys,  or  lungs  and  sclerosis  of  the  brain  and 
spinal  cord.  There  is  first  hyperemia  and  hypertrophj-.  then 
hyperplasia  and,  finally,  sclerosis. 

The  first  stage  of  the  disease  is  a  dilatation  and  engorge- 
ment of  the  capillaries,  with  an  exudation  of  scrum  and  round 
cells,  both  from  the  surface  of  the  mucous  membrane  and  also 
into  its  substance.  The  capillaries  are  engorged,  the  mucous 
membrane  is  swollen  and  edematous;  an  exudate  is  con- 
stantly moistening  its  surface.  The  inflammatory  exudate 
within  the  substance  of  the  mucous  membrane  contains 
rounds  cells,  which  proliferate  and  increase  in  size  by  a  proc- 
ess of  elongation,  so  that  they  are  finally  converted  into 
newly  formed  connective  tissue,  sometimes  causing  cords, 
bands,  and  membranes  similar  in  appearance  to  cicatricial 
tissue  following  suppuration. 

During  the  earlier  stages  of  the  disease  the  thickened 
mucous  membrane  i.s  redder  and  rougher  than  normal,  soft, 
and  easily  depressed  with  the  end  of  a  probe.  As  a  result, 
however,  of  the  gradual  increase  of  connective  tissue  and 
the  absorption  of  the  more  fluid  parts  of  the  exudate,  the 
mucous  membrane,  while  still  much  thicker  than  normal, 
is  pale  and  quite  smooth.  This  condition  represents  a  stage 
intermediate  between  iijpcrtrciphy  and  atrophy  of  the  tym- 


"Diseases  of  the  middle  ear  383 

panic  mucous  111  cm  bra  lie.     It  is  hypcrpla.sia  of  tlic  mucous 
membrane. 

As  a  mechanical  result  of  the  contraction  of  the  newly 
formed  connective  tissue  the  glandular  elements  of  the 
mucous  membrane  disappear  and  it  finally  resembles  scar- 
tissiii:  The  mucous  membrane  becomes  smooth,  thin,  and 
secretes  but  tittle  fluid.  In  some  ca.ses  atrophy  or  sclerosis 
of  the  mucous  membrane  of  the  tympanum  rapidly  occurs 
without  any  pre-existing  stages  of  hypcrtophy.  Such  cases 
arc  often  the  result  of  syphilis  or  they  follow  purulent  inflam- 
mation of  the  mucous  membrane  with  or  without  perfora- 
tion of  the  drum-head. 

It  should  not  be  supposed  that  the  changes  in  structure 
above  described  progress  evenly  throughout  the  entire 
mucous  membrane.  Often  depressed,  scar-like  spots  of 
atrophy  are  seen  in  the  midst  of  the  rough,  succulent,  and 
swollen  mucous  membrane  characteristic  of  the  hypertrophic 
stage  of  chronic  aural  catarrh. 

Not  only  are  the  mucous  and  submucous  .structures 
involved  in  long-continued  catarrh  of  the  middle  ear.  but 
tile  bony  structures  are  affected  as  well 
and,  ultimately,  the  labyrinth  al.so.  The 
cavity  of  the  tympanum  becomes  more 
roomy,  and  as  a  result  of  interference  with 
the  nutrition  of  the  parts  chalk  deposits 
talce  place  in  the  deeper  layers  of  the  mu- 
cous membrane  close  to  the  bone,  in  the 
membrana  tympani,  the  membrane  of  the 
round  and  oval  windows,  and  in  the  liga-  i''<'^-  "i— Sch™inc 
mcnts  and  cartilages  connected  with  the  uchmcmof  ih/mnu- 
ossiclcs.  The  ossicles  frequently  become  !^7p"i'ii«^). '^""""' 
ankylosed,  and  adhesions  form  which  bind 
them  to  one  another  or  to  the  surrounding  bony  ivalls  of 
the  tympanum,  while  bands  of  newly  formed  connective 
tissue  may  extend  across  the  tympanum  or  mastoid  an- 
trum. The  membrana  tympani  and  manubrium  sometimes 
become  adherent  to  the  promontory  (Fig.  221). 

Ordinarily,  catarrh  of  the  middle  ear  is  but  part  of  a 
diseased  process  involving  the  nose,  throat,  Eustachian 
lubes,  and  mastoid  cells. '  The  stage  of  the  disease  and  the 
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degree  of  iiiflamniation  may  vary  in  the  different  parts 
affecteji.  In  most  instances  the  Eustachian  tube  is  the  first 
part  of  the  middle  earaflectcd.  In  some  instances  the  disease 
progresses  by  continuity  of  structure  from  the  pharyngeal 
mouths  of  the  Eustachian  tube  into  the  tympanum;  while 
in  others  stenosis  of  tlie  tube,  from  swelling  of  the  lining 
mucous  membrane  or  accumulation  of  secretions,  interferes 
with  the  proper  ventilation  of  the  tympanum,  thus  produc- 
ing a  partial  vacuum  within  the  cavity,  a  constant  itiy  ciip- 
fing,  as  it  were,  of  the  tj'iiipanic  mucous  membrane,  with 
consequent  engorgement  of  its  capillaries. 

Etii>lt>g}: — It  is  generally  the  result  of  an  extension  of  a 
similar  disease  of  the  nasopharj'nx  through  the  Eustachian 
tubes.  The  chronic  condition  may  become  established  after 
repeated  attacks  of  acute  catarrhal  inflammation  of  tlie  mid- 
dle ear.  Carious  teeth  cause  chronic  catarrh  of  the  middle 
ear  as  the  result  of  reflex  irritation.  Syphilis  sometimes 
causes  chronic  catarrh  of  the  middle  car,  but  more  often 
suppuration  occurs  as  the  result  of  diphtheria,  measles, 
scarlatina,  or  tjphoid  fever.  Those  constantly  exposed  to 
loud  noises  as  the  result  of  working  at  certain  trades,  like 
boiler-making,  are  especially  prone  to  lose  their  hcarmg. 
Syphilis,  scrofula,  and  any  condition  of  lowered  vitality, 
inherited  or  acquired,  may  be  enumerated  as  predisposing 
causes  of  the  disease. 

SiihjWrhe  Symptotiis. — There  is  gradually  increasing  deaf- 
ness. The  decrease  in  the  power  of  hearing  is,  however,  by- 
no  means  uniform.  Successive  attacks  of  subacute  exacerba- 
tions of  the  catarrhal  inflammation  produce  comparatively 
great  impairment  of  the  hearing  power,  which  in  turn  some- 
what improves.  In  this  manner  the  disease  progresses,  the 
hearing  being  better  or  worse  from  week  to  week,  but  be- 
coming gradually  less  impaired  from  year  to  year.  Many 
patients  hear  better  during  clear,  dry  weather  than  on  rainy 
or  damp  days.  This  is  not  the  result  of  any  change  in  the 
acuteness  of  hearing,  but  due  simply  to  the  fact  that  dry,  cold 
air  is  a  better  conductor  of  sound  than  moist  air.  The 
acuteness  of  hearing  may  not  decrease  to  the  same  degree 
for  all  sounds.  Many  patients  hear  a  watch  tick  at  almost 
the  normal  distance,  but  hear  spoken  words  ver>'  indistinctly. 


In  other  cases  the  impairment  of  hearing  is  most  manifest 
for  musical  tones,  tike  those  emitted  by  a  tuning-fork.  A 
common  remark  from  some  patients  is  that  they  Hear  the 
sound  of  the  voice  distinctly,  but  are  unable  to  distinguish 
the  words  spoken.  This  slon'  hearing  is  probably  due  to 
the  sluggish  action  of  the  tensor  tympani  and  stapedius 
muscles,  whose  action  changes  the  tension  of  the  o.ssicular 
chain,  so  that  under  normal  conditions  it  is  instantly  tuned 
to  the  pitch  of  each  sound.  Hence  mo.st  deaf  persons  hear 
words  best  rot  when  spoken  in  a  loud  voice,  but  when 
spoken  slowly  and  distinctly. 

A  sense  of  fulness  and  discomfort  within  the  ear  and  cer- 
tain modifications  of  the  hearing  are  not  uncommon  during 
the  course  of  chronic  aural  catarrh,  the  commonest  modi- 
fication of  the  hearing  power  \x\n^  paracusis  IVU/isii  or  in- 
crea.sed  hearing  power  in  the  midst  of  noise,  as,  for  example, 
when  the  patient  is  on  a  moving  railroad  train.  This 
phenomenon  has  been  ascribed  to  great  rigidity  of  the 
ossicles  and  contraction  of  the  tensor  tympani  muscle, 
and  it  is  of  sinister  import  as  to  the  ultimate  effects  of 
treatment. 

Dysacousma  or  dysesthesia  acoustica  is  a  condition  in 
which  loud  noises  or  even  those  of  moderate  intensity  cause 
painful  sensations.  When  the  patient  hears  his  own  voice, 
somewhat  altered  in  character  and  pitch,  as  if  it  came  from 
a  distance  or  through  the  tissues  of  his  head,  the  symptom 
is  called  autopltony.  Paracusis  duplicata  and  paracusis 
diplocusis  are  names  given  to  the  phenomenon  in  which  the 
patient  hears  sounds  as  if  repeated  twice,  the  second  sound 
seeming  somewhat  like  an  echo  of  the  first.  Probably  in 
most  cases  of  chronic  catarrhal  deafness  sounds  are  not  only 
altered  in  intensity  but  also  in  pitch  and  character  as  well. 
It  is  difficult,  however,  to  observe  any  subjective  alteration 
in  the  character  or  pitch  of  musical  notes,  except  in  the 
case  of  musicians  who  are  deaf  only  in  one  ear.  In  such 
cases  not  infrequently  the  note  of  a  tuning-fork  will  seem  to 
be  of  a  different  character  and  pitch  when  sounded  before 
the  deaf  ear  from  that  emitted  by  the  same  fork  when 
sounded  before  the  patient's  normal  ear.  When  subjective 
alteration  of  the  character  and  pitch  of  sounds  is  sufficiently 
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manifest  to  be  a  source  of  ciiscon)fort  to  the  patient  the 
nume  pscuiiacoiisina,  or  false  hearing,  is  apphed. 

Tinnitus,  subjective  ringing  or  hissing  sounds  heard  in  the 
ear,  is  a  symptom  of  aural  catarrh  rivalling  in  importance 
even  progressive  hardness  of  hearing.  It  is  sometimes  the 
only  symptom  of  which  the  patient  complains,  the  fact  being 
that,  although  he  is  somewhat  deaf,  yet  his  hearing  is  still 
sufficiently  acute  for  the  ordinary  purposes  of  his  life  and 
occasions  no  discomfort.  Some  such  patients  are  actually 
surprised  when  tests  of  their  hearing  demonstrate  that  it  is 
defective.  This  is  especially  the  case  when  only  one  ear  is 
diseased.  Tinnitus  is  usualiy  worse  at  night  and  it  may  not 
be  present  at  al!  in  some  cases  during  the  daytime.  It  is 
subject  to  great  variations  in  degree  in  some  cases  of  aural 
catarrh,  disappearing  for  months  at  a  time  and  then  reap- 
pearing. Usually  tinnitus  disappears  in  the  later  stages  of 
the  disease.  Involvement  of  the  labyrinth  may  increase  or 
decrease  tinnitus,  according  as  the  nerve-fibers  are  simply 
irritated  or  destroyed. 

Vtrligo  is  a  symptom  of  chronic  otitis  media,  usually 
transitory  in  character.  In  all  cases  it  is  probable  that  aural 
vertigo  is  due  to  some  condition  within  the  semicircular 
canals  of  the  labyrinth  :  generally  it  is  an  alteration  of  the 
normal  interlabyrin thine  pressure  produced  by  increased 
tension  exerted  through  tlie  fenestra:  or  by  a  contracted 
tensor  tympani  through  a  rigid  chain  of  ankylosed  ossicles. 
Only  when  stntclural  changa  have  occurred  to  the  tissues 
within  the  labyrinth  should  the  name  "  Meniere's  disease" 
be  given  to  a  condition  which  otherwise  is  simply  aural  ver- 
tigo and  one  of  the  symptoms  of  disease  of  the  middle  ear. 

The  most  important  objective  symptoms  are  those  revealed 
by  inspection  of  the  membrana  tympani,  ascertaining  the 
condition  of  the  Eustachian  tubes,  and  testing  the  hearing 
by  means  of  the  voice,  the  watch,  and  tuning-forks. 

Although  the  condition  of  the  membrane  is  not  invari- 
ably an  index  of  the  condition  of  the  tympanum,  yet  certain 
inferences  may  he  drawn  from  its  appearance  that  are  the 
more  valuable  because  it  is  the  only  visible  part  of  the  tym- 
panum. The  lustre  and  color  of  the  drum-head  may  be 
nearly  normal  both  at  the  commencement  of  chronic  otitis 


media  and  also  at  a  stage  of  the  disease  when  the  atrophic 
changes  are  not  far  advanced.  In  the  latter  condition,  how- 
ever, the  membrane  is  generally  abnormally  translucent,  so 
that  a  red  reflex  from  the  promontory  is  discernible,  and 
also  the  outlines  of  the  descending  process  of  the  incus 
and  the  incudostapedial  articulation.  During  the  hypertro- 
phic period  of  catarrh  of  the  middle  ear  evidences  of  in- 
volvement of  the  drum-head  are  usually  not  lacking.  There 
may  be  patches  of  opacity  or  the  whole  drum-head  may 
have  iost  its  translucency  and  appear  white,  rough,  thick, 
and  opaque.  The  hghl  spot  may  not  occupy  its  normal 
position  as  the  result  of  an  indrawing  of  the  drum-head  or 
it  may  be  smaller  than  normal  because  of  a  roughening  of 
its  surface,  and  from  the  same  cause  or  from  local  depres- 
sions it  may  divide  into  two  or  more  macuL-e.  If  the  drum- 
head is  greatly  depressed  a  light  spot  sometimes  appears 
over  the  short  process,  which  projects  outward  through  the 
tightly  drawn  tissues  like  the  knuckle  of  a  finger.  The 
handle  of  the  malleus  is,  under  such  circumstances,  fore- 
shortened, appears  shorter  than  normai,  or  it  maybe  drawn 
so  far  backward  as  to  lie  almost  horizontal  beneath  the  pos- 
terior fold.  Spaces  abnormally  white  and  opaque  may  be 
inter.sper.sed  upon  the  same  menibranc  with  spots  abnor- 
mally thin  and  translucent. 

It  is  always  a  matter  of  considerable  importance  to  deter- 
mine the  resiliency  and  tension  of  the  membrane.  This 
may  be  effected  by  observing  the  movements  of  the  drum 
through  Sicgle's  pneumatic  speculum  (Fig.  31)  during  rare- 
faction and  compression  of  the  air  within  the  auditory  canal. 
When  the  air  within  the  canal  is  rarefied  by  means  of  this 
instrument  a  drum-head  so  far  indrawn  that  it  rests  upon 
the  promontory  may  be  sucked  outward  until  it  appears 
like  a  balloon,  a  groove  upon  its  convex  surface  indicating 
the  position  of  the  malleus  handle.  Sometimes  isolated 
areas  upon  the  drum-head  will  exhibit  abnormal  mobility. 
Ordinarily  such  spots  are  cicatrices  formed  by  the  closure 
of  a  perforation.  This  appearance  may  be  produced,  how- 
ever, by  localized  atrophy. 

Deep  localized  depressions  are  found  at  spots  where  ad- 
hesions have  occurred  between  the  membrane  and  promon- 
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tory  (Fig.  323).  such  spots  appearing  tnucb  darker  than  the 
surrounding  area^  Sharply  defined  deposits  of  chalk,  more 
especially  in  the  posterior  half  of  the  drum-head,  are  not 
uncommonly  seen  (Fig.  2t8). 

The  pattitcy  of  thu  Eustachian  lube  is  tested  by  the  Polit- 
2er  method  of  inflation.  During  the  earlier  stages  of  the 
disease  the  tubes  are  usually  somewhat  obstructed,  but 
during  the  later  stage  they  are  abnormally  patulous.  A 
favorable  prognosis  may  be  given  the  patient  if  after  infla- 
tion of  the  tympanum  the  hearing  is  greatly  improved. 
Under  such  circumstances  the  impairment  of  hearing  is 
largely  due  to  obstruction  of  the  Eustachian  tubes — a  con- 
dition amenable  to  treatment.  If,  however,  the  tympanum 
is  easily  inflated  by  tlie  Politzer  method  and  there  results 


considerable  outward  moveinent  of  the  niembrana  tym- 
pani  without  much  improvement  in  the  hearing,  the  pros- 
pect of  speedily  improving  the  acuteness  of  hearing  without 
operative  interference  is  not  encouraging. 

In  the  hypereinic  and  hypertrophic  stages  of  catarrhal 
deafness  hearing  for  the  voice  is  usually  proportionately 
better  than  for  the  watch  and  tuning-fork;  in  the  atrophic 
form  of  the  disease,  however,  the  reverse  is  usually  the  case. 
If  only  one  ear  be  aflected,  a  vibrating  tuning-fork  placed 
on  the  vertex,  forehead,  or  teeth  (Weber's  method)  is  heard 
best  in  the  affected  ear  so  long  as  the  functions  of  the  audi- 
tory nerve  and  labyrinth  are  unimpaired.  When,  however, 
serious  involvement  of  the  labyrinth  has  occurred,  tissue- 
conduction,  as  tested  by  Webers  method,  will   be  found 
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greatly  diminished  or  even  abrogated  upon  the  affected  side. 
Before  involvement  of  the  receptive  apparatus  has  occurred 
a  vibrating  tuning-fork  with  its  handle  upon  the  mastoid 
will  be  heard  better  than  wlien  its  vibrating  tines  are  held 
in  front  of  the  ear  (Rinne  negative).  Rinne's  test  is  posi- 
tive when  the  labyrinth  is  seriously  involved,  and  under  such 
circumstances  hearing  both  by  tissue  and  aerial  conduction  is 
more  greatly  impaired  for  the  higher  notes  of  the  musical 
scale  than  for  the  lower  notes. 

The  prognosis  is  only  favorable  in  cases  in  which  the  dis- 
ease has  not  progressed  beyond  the  early  hypertrophic 
stage  of  the  disease.  Fluid  exudates  will  be  absorbed  as 
the  result  of  treatment  and  simple  inflammation  of  the 
mucous  membrane  of  the  tympanum  will  disappear.  The 
prognosis  is  all  the  more  favorable  if  the  disease  is  the 
result  of  pathologic  conditions  within  the  nose  or  naso- 
pharynx, because  in  such  cases,  when  the  nose  and  throat 
are  restored  to  a  nearly  normal  condition,  chronic  aural 
catarrh  of  recent  origin  usually  subsides  as  the  result  of 
appropriate  local  treatment.  The  progress  of  the  disease 
can,  in  most  instances,  be  delayed,  but  when  new  connective 
tissue  has  formed  it  remains  and  atrophied  parts  cannot  be 
regenerated.  The  prognosis  is  generally  hopeless,  so  far  as 
improvement  of  the  hearing  is  concerned,  in  cases  in  which 
the  labyrinth  is  seriously  involved.  However,  this  may  be 
said  for  the  comfort  of  those  to  whom  an  unfavorable  prog- 
nosis is  given :  Chronic  middle-ear  catarrh  is,  to  a  con- 
siderable extent,  a  self-limited  disease  that  progresses  irreg- 
ularly and  with  greater  or  less  rapidity  to  a  certain  degree 
of  deafness,  after  which  the  progress  is  slow.  None  be- 
come completely  deaf. 

Treatment. — An  effort  should  be  made  to  improve  the 
hygienic  surroundings  of  the  patient  and  to  so  improve  his 
general  health  as  to  render  him  less  liable  to  contract  colds. 
The  nose  and  throat,  if  necessary,  should  receive  appropriate 
treatment.  Hypertrophies,  ecchondroses,  and  exostoses  of 
the  nasal  chambers  and  adenoid  vegetations  in  the  pharyn- 
geal vault  should  be  removed ;  hypertrophied  faucial  tonsils 
should  be  reduced  to  their  normal  dimensions.  While 
the  immediate  effect  of  any  measure  to  secure  free  nasal 
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respiration  may  not  be  apparent  in  improved  hearing,  the 
freedom  from  frequent  stenosis  of  the  nares  from  colds  and 
consequent  irritation  of  the  middle  ear  will,  after  a  month 
or  two,  scarcely  fail  to  attract  the  patient's  attention. 

Triweekly  or  even  daily  inflation  of  the  Eustachian  tubes 
is  of  great  importance.  For  this  puipose  Pohtzer's  method, 
when  possible,  should  be  employed  in  hypertrophic  cases. 
In  atrophic  cases,  however,  the  irritation  produced  by  the 
introduction  of  the  Eustachian  catheter  is  sometimes  of 
marked  benefit.  Either  simple  air  or  air  saturated  with  the 
vapor  of  chloroform,  iodin,  menthol,  or  turpentine  may  be 
used  for  producing  the  inflation  (Formulas  90-93). 

In  cases  where  the  labyrinth  is  involved  Politzer's  method 
of  inflation  should  be  used  with  extreme  gentleness  if  at  all. 
Ordinarily  in  atrophic  cases  the  Eustachian  tubes  are  widely 
dilated,  and  the  violent  use  of  Politzer's  bag  causes  a  most 
unpleasant  sensation  to  the  patient  and  an  immediate  de- 
crease in  the  hearing  power,  which  gradually  grows  worse 
from  repetition  of  the  treatment. 

Many  cases  of  atrophy  not  too  far  advanced  are  greatly 
benefited  by  a  spray  of  menthol  and  camphor  in  fluid  albo- 
lene  (Formula  17),  thrown  into  the  middle  ear  by  means 
of  the  Eustachian  catheter  and  atomizer.  After  introduc- 
ing the  catheter  and  applyi  ng  the  auscultation-tube  the  patu- 
lency  of  the  Eustachian  tube  is  tested  by  means  of  Politzer's 
bag  (Fig.  1S7).  The  nozzle  of  an  atomizer  then  is  inserted 
within  the  proximal  extremity  of  the  catheter.  In  cases 
where  the  Eustachian  tube  is  widely  dilated  the  spray  from 
the  atomizer  will  be  heard  to  enter  the  tympanum  ;  but  in 
most  instances  it  enters  the  Eustachian  tube  for  but  a  short 
distance  except  during  the  act  of  swallowing  by  the  patient. 
After  a  time  a  certain  amount  of  oil  condenses  in  the  catheter 
and  Eu.stachian  tube.  This  should  be  blown  as  far  up  the 
tube  as  possible  by  means  of  Politzer's  bag. 

It  is  convenient  to  use  an  air  receiver  to  work  the  atom- 
izer in  order  to  secure  steadiness  of  its  tip  when  inserted  into 
the  catheter,  but  with  a  little  care  an  ordinary  hand  atom- 
izer may  be  employed  without  inconvenience  to  the  patient. 
It  is  doubtful  if  a  large  amount  of  the  oil  actually  enters  the 
tympanum  in  the  majority  of  instances,  and  an  excessive 
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quantity  if  present  would  be  removed  when  Politzerization 
is  employed  after  the  use  of  the  atomizer,  and  hence  the 
method  is  entirely  free  from  danger.  When  the  Eustachian 
tube  is  contracted  the  oil  seems  in  some  instances  to  act 
like  a.  Eustachian  bougie  and  secures  dilatation. 

Stricture  of  the  EuBtachian  tube  may  be  dilated  by  care- 
fully passing  a  Eustachian  bougie  through  the  stricture,  but 
the  use  of  this  instrument  requires  the  utmost  care  to  avoid 
a  disa.strous  or  even  fatal  result  from  emphysema  as  the 
result  of  tearing  the  tubal  mucous  membrane. 

The  diiignosis  of  stricture  of  the  tube  is  made  by  means  of 
the  catheter  and  auscultation-tube.  Air  is  not  heard  to 
enter  the  tympanum.  This  may  be  due  to  simple  swelling 
of  the  mucous  membrane,  transient  in  character,  which  can 
be  made  to  yield  by  blowing  a  drop  or  two  of  a  4  percent. 
cocain  solution  from  the  catheter  into  the  tube,  followed 
ill  a  few  moments  by  an  oily  spray  of  adrenalin  (l  :  looo) 
through  the  catheter.  If  after  a  few  moments  air  is  heard 
to  enter  the  middle  ear  through  the  catheter,  the  Eustachian 
tube  may  be  sprayed  with  menthol-camphor-albolene  in 
the  manner  previously  described. 

If,  however,  these  measures  fail  to  secure  the  entrance  of 
air  into  the  middle  ear,  employment  of  the  Eustachian  bougie 
is  a  justifiable  procedure.  As  long  as  no  stricture  is  encoun- 
tered the  bougie  can  be  passed  somewhat  readily  from  the 
catheter  along  the  Eustachian  tube.  If  resistance  is  felt  it 
may  be  due  to  the  normal  narrowing  of  the  tube  at  the 
isthmus.  The  bougie  should  be  marked  in  millimeters  in 
such  a  manner  that  it  is  possible,  by  referring  to  these 
markings,  to  know  the  exact  position  of  the  distal  end  of  the 
bougie  and  when  it  has  entered  the  isthmus  or  junction  of 
the  cartilaginous  and  bony  portions  of  the  tube.  It  is  not 
desirable  to  push  the  bougie  much  beyond  tills  portion  of 
the  tube. 

If  a  stricture  is  encountered  a  resistance  will  be  felt  to 
the  onward  passage  of  the  bougie,  which  usually  can  be 
overcome  by  gentle  pressure  for  a  few  moments.  After  the 
bougie  has  passed  beyond  the  stricture  it  should  be  allowed 
lo  remain  in  position  for  a  few  minutes  and  then  withdrawn, 
When  it  is  impossible  to  pass  a  bougie  of  hard  rubber  or 
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whalebone,  an  attempt  may  be  made  to  destroy  the  stricture 
by  electrolysis.  Duel  has  devised  gold  bougies  of  three 
sizes  for  this  purpose,  one  of  which  is  passed  through  a 
rubber-covered  catheter  into  the  tube  until  the  stricture  is 
encountered.  The  sponge  from  the  positive  pole  of  the 
battery  is  applied  to  the  patient's  neck  and  the  negative  pole 
is  connected  with  the  bougie.  The  current  is  then  gently  . 
turned  on  to  a  strength  not  exceeding  3  to  5  milliamperes. 
The  bougie  is  held  firmly  in  contact  with  the  stricture  and 
after  a  moment  is  felt  to  pass  through  it. 

The  Ireaimcnt  causes  no  pain  and  may  be  repeated  at 
intervals  of  once  a  week.  It  is  safer  not  to  attempt  to 
inflate  the  middle  ear  immediately  after  the  passage  of  a 
bougie.  The  patient,  however,  may  return  the  next  day  to 
have  his  ears  inflated. 

The  bougie  may  be  passed  into  the  Eustachian  tube  after 
the  passage  has  been  oiled  with  the  spray  from  an  atom- 
izer containing  albolcne  or  a  few  drops  of  a  go  per  cent. 
solution  of  argyrol  may  be  dropped  into  the  catheter  before 
passing  a  hard-rubber  bougie  through  it  into  the  tube. 

Massage  of  the  Middle  Ear. — Ne.xt  in  importance  to  infla- 
tion of  the  middle  ear  is  systematic  massage  by  means  of 
Siegle's  pneumatic  speculum  or  some  other  massage  instru- 
ment (Figs.  31—33),  by  means  of  which  the  air  within  the 
auditory  canal  can  alternately  be  rapidly  condensed  and 
rarefied,  and  motion  be  thus  imparted  to  the  membrana 
tympani  and  ossicles.  This  procedure  is  almost  invariably 
followed  by  an  amelioration  of  tinnitus  if  this  symptom  be 
present,  and  it  probably  constitutes  the  most  satisfactory 
treatment  for  this  annoying  symptom,  although  freezing  the 
tis.sues  over  the  mastoid  process  by  means  of  the  spray 
from  a  tube  of  ethyl  chlorid  and  exhausting  the  air  within 
the  auditory  canal  by  a  plug  of  oiled  absorbent  cotton 
sometimes  yield  good  results. 

Systematic  massage  of  the  middle  ear  by  means  of  the 
patient's  finger-tips  is  of  the  greatest  value,  for  while  it  is 
somewhat  dangerous  to  instruct  an  individual  to  inflate  his 
middle  ears  by  Valsalva's  method,  as  its  frequent  use  is 
liable  to  be  followed  by  atrophy  of  the  drum-head  and 
increased    deafness,   autonnassage   with   the    finger-tips 
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entirely  hannless  and  may  be  used  for  the  relief  of  tinnitus 
whenever  it  becomes  annoying.  The  forefinger  should  be 
slightly  moistened  and  slipped  into  the  meatus  with  the  nail 
posterior.  With  rapid  piston-like  movements  of  the  finger- 
tip inward  and  outward  a  patient  can  easily  exercise  alterna- 
tions of  pressure  and  rarefaction  of  the  air  within  the  audi- 
tory canal,  and  hence  massage  the  intratympanum  almost 
as  thoroughly  as  if  a  pneumatic  speculum  were  used.  He 
maybe  instructed  to  employ  the  method  several  times  a  day 
with  increasing  relief  of  tinnitus  in  many  instances  and, 
generally,  improvement  of  the  acuteness  of  hearing.  It  is 
seldom  that  the  method  fails  to  afford  at  least  temporary 
relief  from  the  feeling  of  fulness  or  pressure  within  the  ear. 

Phonomassage,  by  means  of  sounds  conveyed  to  the  ear 
through  rubber  tubes  from  various  musical  instruments  or 
similar  contrivances,  has  been  employed  in  the  treatment 
of  catarrhal  deafness  and  tinnitus.  If  the  cars  of  an 
individual  with  catarrhal  deafness  be  subjected  for  a  length 
of  time  to  musical  tones  of  about  tlie  same  pitch  as  the 
tinnitus  from  which  he  suffers,  the  subjective  noises  will 
either  entirely  disappear  or  be  greatly  alleviated,  probably 
as  the  result  of  fatigue  of  the  portion  of  the  internal  ear 
adapted  for  the  perception  of  sounds  of  that  pitch.  This 
method  of  treatment  has  been  largely  abandoned  in  favor 
of  more  rational  methods. 

Pncumomassngc  wiSx  electromagnetic  and  other  machines 
{Fig.  33)  capable  of  producing  rapid  alternate  rarefaction 
and  condensation  of  the  air  in  the  auditory  canal  is  undoubt- 
edly of  benefit  in  a  large  proportion  of  chronic  middle-ear 
catarrhs,  but  is  probably  in  no  way  superior  to  massage 
with  the  pneumatic  speculum  or  the  tip  of  the  forefinger. 
The  same  remark  also  applies  to  direct  massage  of  the 
chain  of  ossicles  by  means  of  Lucca's  pressure  probe, 
which  is  a  spring  probe,  the  cup-shaped  end  of  which  fits 
over  the  short  process  of  the  malleus  to  prevent  slipping ; 
and  also  to  the  so-called  "internal  massage,"  where  short, 
sharp  puffs  of  compressed  air  from  an  air-receiver  are,  by 
means  of  an  "  automatic  cut-off"  (Fig.  42),  rapidly  worked 
with  the  tip  of  the  thumb,  thrown  through  a  catheter  into 
the  Eu.stachian  tube. 


The  wedging  of  a  little  ball  of  absorbent  cotton  into  the 
space  above  the  short  process  of  the  malleus,  where  its 
weight  and  pressure  serve  constantly  to  push  outward  the 
malleus  handle  and  the  long  process  of  thu  incus,  thus 
diminishing  pressure  on  the  stapes,  in  a  certain  number  of 
cases  will  afford  efficient  aid  in  the  treatment  of  tinnitus 
and  hardness  of  hearing.  The  little  mass  of  cotton  should 
be  moistened  with  a  suitable  antiseptic  solution,  so  that  it 
can  be  molded  to  the  parts  when  inserted  above  the 
malleus  handle,  and  may  with  benefit  in  certain  cases  be 
worn  for  several  weeks  at  a  time.  It  is  not  readily  dislodged 
from  its  position  by  massage  cither  with  the  pncumalic 
speculum  or  the  finger-tip,  and  somctinies  gives  immediate 
and  ultimately  permanent  relief  from  tinnitus. 

Tension  of  the  transmitting  apparatus  of  the  middle  ear 
may  also  be  decreased  by  operative  procedures,  such  as 
repeated  paracenteses  of  the  drum-head,  tenotomy  of  the 
tensor  tympani  and  stapedius,  or  removal  of  the  membrana 
tympani  and  one  or  more  of  the  ossicles. 

The  head  noises  complained  of  by  patients  are  almost  as 
numerous  as  the  individuals  affected,  but  may  be  divided 
into  three  classes — the  pulsating,  the  continuous,  and  sounds 
more  or  less  elaborated,  like  the  ringing  of  bells,  music,  and 
words  and  sentences  uttered  with  more  or  less  distinctness 
— the  latter  class  only  being  referred  to  a  point  outside  the 
head. 

Tinnitus  is  more  often  pu  Isating  than  patients  are  willing 
to  admit  until  the  fact  is  demonstrated  to  them  by  placing 
the  hand  upon  their  pul.se  and  beating  time  to  it  with  a 
finger.  Sometimes  the  result  of  anemia  or,  more  rarely,  of 
an  aneurysm,  pulsating  tinnitus  ordinarily  indicates  arterial 
congestion  of  the  middle  ear  or  of  the  labyrinth.  The 
differential  diagnosis  between  the  two  conditions  can  be 
made  with  a  limited  amount  of  accuracy  by  pressure  upon 
the  carotids  or  on  the  vertebral  arteries  at  the  point  where 
they  cross  the  atlas,  because  a  branch  of  the  carotid  supplies 
the  tympanum  and  a  branch  of  the  vertebral  supplies  the 
labyrinth. 

The  faint  pulsating  tinnitus  due  to  anemia  is  diminished 
by  the  patient's  lying  down,  and  in  many  instances  can  be 
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permanently  cured  by  hygienic  measures  and  suitable  tonics, 
among  which  the  weli-known  pil.  sumbul  conip.  is  especially 
useful.  Pulsating  tinnitus  due  to  congestion,  on  the  other 
hand,  may  be  alleviated  by  the  bromids,  of  which,  for. a 
reason  that  will  appear  below,  dilute  hydrobromic  acid,  in 
doses  of  from  15  to  60  drops  tliree  times  a  day,  is  probably 
the  best. 

The  earlier  stage  of  chronic  catarrh  of  the  middle  ear  is 
ordinarily  accompanied  by  tinnitus,  generally  constant  in 
character.  Later  on,  as  deafness  becomes  profound,  tinni- 
tus often  disappears  as  the  result  of  diminished  sensibility 
of  the  internal  ear.  Tinnitus  due  to  middle-ear  catarrh  is 
sometimes  alleviated  by  large  doses  of  the  bromids;  but 
better  results  can  be  obtained  in  a  limited  number  of  cases 
by  the  patient  taking  after  meals,  for  a  few  weeks,  a  pill 
containing  \  gr.  of  nitrate  of  silver,  \  gr.  of  extract  of 
hyoscyamus,  and  ^  gr.  of  strychnin. 

Inflammation  of  the  external  auditory  canal,  foreign 
bodies,  impacted  cerumen,  and  polypus  are  capable  of  pro- 
ducing tinnitus  and,  in  rare  cases,  vertigo,  nausea,  cough, 
or  even  epileptiform  convulsions. 

Not  always  is  tinnitus  the  result  of  diseases  of  the  ear, 
but  rather  is  a  reflex  phenomenon  due  to  the  irritation  of 
some  correlated  region — the  nose,  teeth,  or,  more  frequently, 
the  digestive  tract.  Just  as  acute  dyspepsia  is  ordinarily 
accompanied  by  vertigo,  so  the  more  chronic  ailments  of 
the  digestive  tract  sometimes  occasion  a  tinnitus  the  cause 
of  which  is  little  suspected.  The  manner  in  which  disease 
of  the  digestive  tract,  teeth,  or  nose  produces  tinnitus  is,  as 
pointed  out  by  Woakcs,  through  the  nervous  connection, 
more  or  less  direct,  of  these  organs  with  the  inferior  cervical 
sympathetic  ganglion,  which  supplies  the  nervi  vasorum  to 
the  occipital  artery  and  its  branch,  the  internal  auricular. 
Irritation  of  the  inferior  cervical  sympathetic  ganglion 
would  cause  tinnitus  as  the  result  of  dilation  of  the 
arterioles  of  the  cochlea,  which,  at  first  pulsating,  would 
afterward  become  constant  in  character  as  the  result  of 
trophic  changes  resulting  from  increased  blood  supply. 
Quinin,  the  sahcylatcs,  and  certain  other  drugs  are  capable 
if  producing  tinnitus,  either  as  the  result  of  aural  hyperemia 


396    D/SEASES  OF  THE  NOSE,    THROAT.  AND  EAR 

or  by  their  toxic  action  upon  the  internal  ear.  There  is 
also  reason  to  suppose  that  in  litheniia  the  products  of  indi- 
gestion exert  a  similar  action  in  the  production  of  tinnitus. 
It  is,  therefore,  in  cases  where  dyspepsia  and  lithemia  have 
done  tlieir  share  ift  the  production  of  tinnitus  that  adds, 
including  hydrobromic  acid,  are  especially  useful  in  con- 
troking  this  annoying  symptom.  Proper  regulation  of  the 
"  -  ^  ^^y^'^  regular  exercise  in  the  open  air  and  sunHght  will, 
r^fi**  nrc*es  where  there  is  neither  disease  of  the  ear,  nose,  nor 
teeth  to  account  for  tinnitus,  generally  result  in  a  disappear- 
ance of  the  head  noises. 

The  more  elaborate  subjective  sounds,  heard  as  if  pro- 
duced outside  the  body^such  as  the  ringing  of  bells  and 
spoken  sentences — are  the  result  of  disease  of  the  ear 
acting  on  an  easily  excited  brain.  Some  of  the  cases  are 
at  least  on  the  border-line  of  insanity,  and  not  only  hear 
voices  but  see  visions,  either  rehgious  or  otherwise  in  charac- 
ter. Benefit  sometimes  results  from  treating  the  concom- 
itant aural  disease. 

Otitis  Media  Suppurativa  Acnta. — Acute  purulent  inflam- 
mation of  the  middle  ear  is  an  acute  purulent  inflammation 
of  the  mucous  membrane  of  the  tympanum,  and  usually  also 
of  that  of  the  Eustachian  tube  and  mastoid  cells. 

PatJiology. — The  tympanic  mucous  membrane  is  of  a 
bright  red  color,  much  swollen,  and  devoid  of  its  epithelium. 
There  is  cellular  and  serous  infiltratiom  of  its  connective- 
tissue  layer  and  much  exudation  of  mucopus  or  pus  from 
its  surface.  Perforation  of  the  membrana  tympani  occurs 
in  the  majority  of  cases,  the  pus  being  then  discharged 
through  the  perforation  into  the  auditory  meatus ;  occasiion- 
ally  the  discharge  is  tinged  with  blood. 

Etiology. — Generally  the  disease  is  the  result  of  a  cold  or 
of  traumatism,  or  it  may  occur  as  a  complication  during 
diphtheria,  scarlatina,  small-pox,  measles,  typhoid  fever. 
syphilis,  or  tuberculosis.  Purulent  inflammation  of  the  mid- 
dle ear  is  very  common  in  children.  Carious  teeth  and 
nasopharyngeal  disease  are  pedisposing  causes  of  the  afiec- 
tion.  Suppuration  presupposes  bacterial  infection,  which 
probably  takes  place  in  most  instances  by  way  of  the 
pharj'nx  and  Eu.stachian  tube.     It  is  a  general  rule  that  the 


infection  at  first  at  least  is  monobactcrial,  but  that  after  the 
membrana  is  ruptured  polybacterial  infection  commonly 
occurs  from  the  canal.  Efforts  should,  of  course,  be  directed 
to  prevent  if  posssible  this  mixed  infection.  The  micro- 
organisms most  commonly  found  in  otorrhea)  pus  are  strep- 
tococcus pyogenes,  pneumococcus,  staphylococcus  aureus 
and  albus,  typhoid  and  tubercle  bacilli.  Of  the  monobac- 
terial  infections,  that  of  the  streptococcus  is  most  likely  to 
run  a  severe  course,  possibly  ending  in  severe  mastoid 
complications. 

Symptoms. — An  attack  is  ushered  in  by  pain  in  the  ear, 
shooting  over  the  side  of  the  head.  Sometimes  the  pain 
originates  in  a  diseased  tooth  and  extends  to  the  car.  Chilly 
sensations  and  fever  are  sometimes  present,  the  temperature 
reaching  as  high  as  io3°  or  103°  F.  The  ear  feels  full  and 
there  are  tinnitus  and  deafness,  the  pressure  of  confined  pus 
upon  the  secondary  membrane  sometimes  interfering  with 
the  functions  of  the  labyrinth.  When  perforation  takes  place 
there  occurs  a  rapid  alleviation  of  the  pain  and  tinnitus. 

The  appearance  of  the  drum-head  is  that  of  acute  myringi- 
tis. At  the  end  of  a  few  hours  to  several  days  or  even 
weeks  from  the  beginning  of  the  attack  a  bulging  at  some 
point  upon  the  drum-head  indicates  the  position  where  the 
pus  will  burrow  its  way  through  the  membrana.  When, 
however,  the  attic  and  mastoid  antrum  contain  pus  which 
cannot  readily  drain  into  the  atrium  because  of  swelling  of 
the  mucous  membrane  about  the  ossicles,  this  pus  will 
sometimes  burrow  underneath  the  skin  of  the  auditory 
canal  and  find  an  exit  either  at  some  point  \vitliln  the  canal 
or  behind  the  auricle.  Those  cases  in  which  no  perforation 
occurs  run  a  tedious  course  and  some  permanent  impair- 
ment of  the  hearing  usually  ensues.  The  duration  of  the 
disease  from  the  occurrence  of  a  perforation  to  its  closure 
is  very  variable.  In  cases  where  the  perforation  occurs 
early  it  may  remain  open  only  for  a  few  days.  Three  or 
four  weeks  are  ordinarily  required  for  the  closure  of  a  small 
perforation. 

If  the  perforation  is  large  it  will  probably  remain  open 
long  after  suppuration  has  ceased,  to  finally  close  by  cicatri- 
cial material  destitute  of  all  fibers  of  the  membrana  propria. 
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and  will  bulge  inward  and  outward  with  the  varying  inter- 
tympanic  pressure. 

Extensive  destruction  of  the  structures  of  the  middle  ear 
sometimes  occurs  during  acute  otitis  media.  This  is  espe- 
cially apt  to  take  place  when  the  disease  appears  as  a  compH- 
cation  of  scarlatina,  variola,  or  diphtheria.  The  wholeofthc 
drum-membrane  and  all  of  the  ossicles  may  come  away 
within  a  few  days  from  the  onset  of  the  middle-ear  disease 
as  an  enormous  slough.  In  other  cases  ulceration,  starting 
from  the  perforation,  proceeds  more  slowly,  but  it  accom- 
plishes equally  disastrous  results.  Inflammation  of  the 
mastoid  is  occasionally  a  serious  comphcation  of  acute  otitis 
media,  and  the  labyrinth  sometimes  participates  in  the 
purulent  inflammation  of  the  tympanic  cavity,  the  ultimate 
result  in  such  cases  being  intracranial  complications,  often 
fatal. 

Infants  affected  by  acute  suppuration  cry  constantly, 
turning  their  heads  restlessly  from  side  to  side,  placing  the 
hand  frequently  upon  the  affected  ear.  High  temperature, 
reaching  103°  or  104°  F.,  is  usually  present  and  convulsions 
sometimes  occur.  The  infant  sleeps  only  when  completely 
exhausted  or  under  the  influence  of  opiates.  Upon  inspec- 
tion the  drum-head  is  often  found  enormously  swollen,  pro- 
jecting into  the  canal  like  a  polypus,  for  which  it  has  been 
mistaken.  Sleeplessness,  high  temperature,  and  restlessness 
quickly  disappear  after  evacuation  of  the  pus. 

The  prognosis  of  acute  purulent  inflammation  of  the  mid- 
dle ear,  when  it  occurs  in  an  otherwise  healthy  individual, 
is  usually  favorable,  but  the  .severity  of  the  attack  depends 
largely  on  the  variety  of  bacteria  causing  the  infection  and  ■^ 
their  virulence.  However,  the  di.sease  frequently  assume.<i 
the  chronic  form,  and  in  tuberculous  individuals  this  is  the 
usual  outcome  of  the  affection. 

Treatment. — In  the  early  stages  of  the  disease  leeches, 
hot  applications,  and  the  other  measures  for  the  rehef  of  pain 
already  specified  are  useful  for  th^-  relief  of  pain  in  catarrhal 
inflammation  of  the  middle  ear.  Paracentesis  of  the  mem- 
brane should  be  done  as  soon  as  bulging  occurs.  The  cut 
.should  be  3  or  3  millimeters  long  and  should  be  made 
through  the  point  at  which  the  bulging  occurs  or  at  the  so- 
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called  point  of  election  in  the  posterior  quadrant  of  the  mem- 
brana  tympani,  midway  between  the  malleus  liandlt  and  the 
peripht;ry  (see  p.  379).  When  there  i^  considerable  swell- 
ing of  the  upper  posterior  part  of  the  auditory  canal,  indicat- 
ing the  presence  of  pus  beneath  tlie  skin  of  this  region,  the 
thrust  should  be  through  ShrapneJl's  membrane,  and  the 
knife  be  so  withdrawn  tliat  its  point  will  cut  through  the 
swollen  tissues  at  the  upper  posterior  portion  of  the  canal  to 
the  bone,  in  order  to  secure  free  drainage. 

After  incision  of  the  drum-membrane  or  when  rupture 
has  occurred  spontaneously  the  major  part  of  the  pus  within 
the  auditory  canal  should  daily  be  removed  by  means  of 
absorbent  cotton  wrapped  about  the  end  of  a  probe,  and  the 
pus  within  the  tympanum  expelled  through  the  opening  in 
the  drum-head  by  the  Politzer  method  of  inflation.     After 


this  has  been  accomplished  the  auditory  canal  should  be 
cleansed  thoroughly  by  means  of  a  cotton-tipped  probe  wet 
with  a  15-volume  solution  of  peroxid  of  hydrogen,  the  parts 
thoroughly  dried,  and  covered  with  powdered  boric  acid 
by  means  of  the  powder-blower. 

If  exuberant  granulations  sufficiently  large  to  obstruct  free 
drainage  from  the  tympanum  occur,  they  should  be  removed 
by  means  of  a  snare  (Fig.  223),  by  Hartmann's  forceps 
{Fig.  205),  or  by  touching  them  with  chromic  acid  fused  on 
the  end  of  a  probe.  Considerable  caution  is  required  in  the 
use  of  chromic  acid.  The  granulations  or  small  polypi 
should  first  be  dried  thoroughly  by  means  of  absorbent  cotton, 
in  order  to  prevent  the  acid  dissolving  and  flowing  over 
adjacent  .structures.  No  more  of  the  acid  should  be  applied 
than  is  necessary  to  accomplish  the  desired  result,  and  any 
excess  remaining  within  the  canal  should  be  neutralized  by 
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syringing  with  a  warm  alkaline  solution.  Small  polypi  and 
exuberant  granulations  are  most  apt  to  occur  and  obstruct 
drainage  when  the  pus  has  found  its  way  through  an  open- 
ing in  Shrapnell's  membrane  at  a  point  on  the  upper  and 
posterior  part  of  the  auditory  canal. 

OtitiB  Media  Suppuratira  Chronica. — Etiology. — Chronic 
purulent  inflammation  of  the  middle  ear  is  generally  caused 
by  neglect  or  improper  treatment  of  acute  purulent  disease 
of  the  middle  ear  and  the  failure  to  secure  adequate  drain- 
age. Adenoids,  nasopharyngeal  disease,  and  malnutrition 
prevent  sometimes  a  prompt  secession  of  an  otorrhea.  The 
affection  may,  however,  develop  primarily  as  the  result  of 
syphilis  or  tuberculosis.  Numerous  cases  are  the  result  of 
scarlatina. 

Syinptonts. — There  is  a  mucopurulent  or  purulent  dis- 
charge, sometimes  tinged  with  blood.  The  acuteness  of 
hearing  varies  according  to  the  amount 
of  destruction  of  the  structures  of  the 
middle  ear  or  to  the  presence  of  polypi 
or  semi-inspissated  secretions  blocking 
the  canal  or  interfering  with  the  func- 
tions of  the  ossicles.  In  some  instances 
the  hearing  is  nearly  normal,  while 
in  others  deafness  is  nearly  absolute. 
Tinnitus  may  or  may  not  be  present, 
difra  ™*'^"on''°N™rf  "^^i^  prcscnce  of  a  discharge  in 
iwni  luta  ofiiit  un>m-h«<r.  the  auditory  canal  from  the  middle 
on'^niMosa  oTpromon'ory  ear  prcsupposes  the  presence  of  a  per- 
"^'"''"'*'-  foratio-n  of  the  drum-head.     The  per- 

foration, on  the  one  hand,  may  be  so  minute  as  to  escape  ob- 
servation by  otoscopy,  its  presence  being  only  revealed  by  a 
"perforation  whistle"  during  inflation  of  the  ear  either  by 
Politzer's  or  Valsalva's  method.  On  the  other  hand,  the  de- 
struction of  the  drum-head  may  be  so  extensive  as  to  expose 
the  cavity  of  the  typanum  to  view  and  reveal  all  of  the 
structures  of  the  inner  wall  {Fig.  224).  In  some  cases  the 
remains  of  the  drum-head  may  be  represented  only  by  a 
narrow  ring ;  in  other  cases  the  ossicles  may  have  also  dis- 
appeared, either  from  ulceration  and  sloughing  of  their  liga- 
ments or  by  necrosis  of  the  bones  themselves.     Necrosis  of 
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some  portions  of  the  tympanic  walls  may  also  exist.  To  a 
considerable  extent  the  position  and  size  of  the  perforation 
will  indicate  the  position  and  extent  of  the  necrotic  process 
(Fig.  225).  The  appearance  of  the  tympanic  mucous  mem- 
brane varies  somewhat.  In  one  class  of  cases  it  is  simply 
red  and  swollen,  while  in  another  class  it  appears  granular 
and  polypi  may  be  present,  perhaps  covering  the  orifice  of 
a  sinus  leading  to  exposed  bone. 

Politzer  states  that  usually  there  is  a  destruction  of  the 
ciliated  epithelium  and  a  thickening  of  the  mucous  mem- 
brane from  infiltration  of  round  cells  with  a  dilatation  and 


^.  -i-s,  Sinple  sippuratk 

of  the  incun  piul  suppurarlon  of  1 


r<uu;'; 


new  formation  of  blood-vessels.  That  fungiform  excres- 
cences cover  the  thickened  mucous  membrane,  which  con- 
tains small  cysts  lined  with  cylindric  epithelium  and  con- 
taining epithelial  cells,  leukocytes,  and  detritus. 

The  bacteria  of  the  discharges  are  staphylococci,  strepto- 
cocci, and  saprophytes. 

Prognosis. — Untreated,  some  cases,  after  discharging  for 
a  year  or  two,  finally  cease  discharging,  the  perforation  in 
the  membrana  closes,  and  the  hearing,  while  not  entirely 
normal,  becomes  fairly  good.  This  result  is  most  likely  to 
occur  in  cases  with  perforations  similar  to  those  shown  in  Fig. 
225,  1-3,  In  other  cases,  where  there  is  a  large  destruc- 
tion of  the  membrane,  the  discharge  ceases  for  a  time  only  to 
recur  at  intervals.  In  this  class  of  cases  there  is  only  occa- 
sionally an  apparent  discharge,  which  for  long  intervals 
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never  appears  externally.  A  scanty  dischar<je,  mixed  with 
dust  and  other  materials,  dries  at  the  fundus  of  the  canal 
until  it  becomes  a  source  nf  irritation,  when,  perhaps  partly 
as  the  result  of  a  cold,  an  abundant  otorrhea  is  set  up 
which  sweeps  away  the  old  inspissated  accumulationa. 
Gradually  this  abundant  otorrhea  subsides  until  for  another 
period  no  discharge  appears  externally.  This  is  not  an 
infrequent  termination  in  cases  where  there  is  a  large 
destruction  of  the  membrane,  as  in  Figs.  224  and  225,  4, 
In  cases  of  this  character  occasional  careful  cleansing  of  the 
ear  and  in  the  case  of  a  recurrent  discharge  one  or  two 
applications  at  intervals  of  a  day  of  a  10  per  cent,  solution 
of  argyrol  will  maintain  the  ear  in  a  fairly  sarisfactory  con- 
dition. Often  the  hearing  is  fairly  good.  The  mucous  mem- 
brane of  the  inner  wall  of  the  tympanum  rarely  epi derm a- 
tizes  and  becomes  entirely  dry.  Occasionally,  where  there 
is  as  nearly  a  complete  destruction  of  the  drum-head  as  in 
Fig.  224,  the  opening  will  become  closed  by  a  huge  thin 
cicatrice,  which,  ballooning  inward  and  outward  with  every 
change  in  intratympanic  pressure,  is  rather  a  hindrance  than 
an  aid  to  hearing,  but  serves  to  exclude  cold,  dust,  and  other 
irritants. 

Cases  where  there  is  a  small  opening  in  or  just  below 
Shrapnell's  membrane  leading  to  carious  bone  or  an  accu- 
mulation of  filth  (cholesteatomatous  material)  discharge 
indefinitely  a  scanty,  watery  fluid  which  sometimes  dries 
upon  the  tympanum,  forming  an  accurate  cast  of  that  struc-. 
ture  when  removed.  Such  so-called  "attic  cases"  (Fig.  225, 
6- 1 2)  are  always  a  source  of  greater  danger  in  the  produc- 
tion of  mastoid  and  intracranial  complications  than  other 
forms  of  chronic  otorrhea ;  although  many  attic  cases 
reach  a  ripe  old  age,  with  no  more  serious  discomfort  than 
partial  deafness  and  a  scanty  discharge. 

In  chronic  otorrhea,  the  result  of  tuberculous  infection,  it 
is  very  difficult  to  bring  about  a  cure  of  the  suppuration 
even  by  the  most  radical  operations.  However,  such  cases 
usually  die  from  the  concomitant  phthisis  before  the  tuber- 
culosis of  the  ear  has  progressed  sufficiently  to  render  a 
radical  mastoid  operation  justifiable. 

The  Ireaimcnt  of  uncomplicated  cases  consists  in  daily 


thorough  cleansing  of  the  interior  of  the  drum,  already  de- 
scribed as  necessary  in  the  treatment  of  acute  purulent  in- 
flammation of  the  middle  ear.  If  the  peiforation  through 
thi:  membrana  is  not  sufficiently  large  to  permit  of  this  being 
readily  accomphahed  it  should  be  enlarged  or  a  counter- 
opening  made,  and  the  interior  of  the  drum  syringed  by 
means  of  Klake's  middle-ear  cannula  (Fig.  38,  2,  3,  or  4). 
When,  with  a  large  perforation,  pus  is  seen  to  flow  down- 
ward from  the  attic  into  the  tympanum,  the  nozzle  of 
the  curved  cannula  should  be  introduced  into  the  attic 
through  the  perforation,  so  as  to  tlioroughly  cleanse  this 
cavity. 

After  the  cavity  has  been  thoroughly  cleansed  it  should 
be  dried  carefully  by  means  of  absorbent  cotton  wrapped 
about  a  probe  and  the  parts  covered  by  powdered  boric 
acid.  The  success  of  the  treatment  depends  upon  the  thor- 
oughness with  which  the  cleansing  is  accomplished  at  each 
daily  visit  of  the  patient. 

If  the  tympanic  mucous  membrane  is  granular  the  routine 
treatment  outlined  above  will  not  be  sufficient  to  secure  a 
speedy  cessation  of  the  discharge  until  the  granulations  are 
destroyed.  Alcohol  has  the  power  to  cause  a  shrinking  of 
the  granulations  because  of  its  dehydrating  qualities,  and 
absolute  alcohol  may  be  applied  by  means  of  a  cotton-tipped 
probe  at  each  daily  visit  of  the  patient  after  the  ear  has  been 
thoroughly  cleansed.  The  apphcadon  of  absolute  alcohol 
causes  some  pain,  and  it  may  augment  the  discharge  for  a 
few  days.  Alcohol  fg5  per  cent.)  may  also  be  prescribed 
for  the  patient's  use  at  home,  a  few  drops  being  instilled 
into  the  ear  several  times  a  day,  care  being  exercised  that 
the  patient's  head  is  held  in  such  a  position  each  time  that 
the  alcohol  dropped  into  the  ear  will  be  sure  to  reach  the 
cavity  of  the  tympanum.  F"or  the  first  few  days  it  may  be 
necessary  to  dilute  the  alcohol  somewhat  because  of  pain. 
However,  it  should  be  remembered  that  the  dehydrating 
properties  of  50  per  cent,  alcohol  are  practically  nothing. 
A  good  method  of  prescribing  alcohol  is  to  instruct  the 
patient  to  mi.\  in  a  2-dram  vial  equal  parts  of  alcohol 
and  water  for  the  first  day's  use.  If  this  mixture  causes 
only  momentary  pain,  to  use  tEie  next  day  2  parts  alcohol 
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and  t  part  vrater,  and  so  on  from  day  to  day  until  95  per 
cent,  alcobol  can  be  used  uitbout  great  distress. 

Before  dropping  alcobol  into  his  ear  tbe  patient  or  one  of 
his  friends  should  be  instnided  to  remote  all  accumulations 
of  pus  from  the  ear  in  tbe  foUowii^  manner :  The  auditor^' 
canal  is  first  straightened  by  drawing  the  auiide  upward, 
bacicward,  and  outn-ard,  A  cotton-tipped  wooden  tooth-ptck 
is  then  inserted  gently  to  the  bottom  of  tbe  canal,  alloived 
to  rest  there  sufficiently  long  to  absorb  pus,  and  then  nith- 
dran-n  and  discarded.  This  procedure  is  repeated  until  the 
cotton  fails  to  absorb  and  bring  an-ay  any  discharge. 

In  case  of  a  child,  where  the  parent  or  nurse  cleanses  the 
ear,  the  child  should  be  placed  in  front  of  a  window  before 
the  canal  is  straightened,  so  that  the  light  may  be  directed 
into  the  ear  and  a  v-iew  of  the  fundus  of  the  canal  obtained. 

Cleansing  the  car  by  some  method  is  absolutely  neces- 
sary- before  dropfung  alcohol  into  it,  as  othcruise  the  alcohol 
will  be  diluted  and  the  tissues  protected  by  a  layer  of  pus 
so  thick  in  most  instances  that  die  alcohol  will  never  reach 
the  diseased  parts. 

If  it  is  deemed  wise  to  order  the  patient  to  cleanse  his 
ears  with  a  syringe,  he  should  be  carefully  instructed  as  to 
the  proper  method  (p.  356),  and.  what  is  probably  of  as  great 
importance,  the  proper  method  of  drjing  the  ear. 

Discharging  ears  do  better  under  a  treatment  in  which 
syringing  has  little  or  no  part  Nevertheless  it  is  well  at 
the  first  treatment  of  a  patient  with  chronic  otorrhea  to 
begin  by  a  thorough  cleansing  of  the  canal  and  t}-mpanum 
by  syringing  with  sublimate  solution. 

The  writer  has  very  serious  doubts  as  to  the  value  of  home 
syringing,  either  by  the  patient  or  his  friends.  A  girl  about 
twelve  years  of  age  was  brought  to  the  Medico-Chirurgi- 
cal  Ear  Dispensary  some  years  ago  almost  totally  deaf  and 
with  double  facial  paralysis  as  the  result  of  scarlet  fever. 
The  odor  from  the  child's  ears  was  indescribably  fetid.  The 
mother  stated  that  she  had  syringed  the  child's  ears  every 
day  for  the  past  six  months.  From  the  child's  left  ear  there 
was  quickly  syringed  a  fetid  mass  of  pus,  the  malleus,  the 
incus,  and  part  of  the  annulus  tympanicus;  from  the  right 
ear,  fetid  pus  and  tlie  malleus.     In  six  months  of  daily  syr- 
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inging  the  parent  had  evidently  failed  to  remove  any  of  the 
accumulation  at  the  fundus  of  the  auditory  canal,  but  had 
simply  syringed  away  some  of  its  superficial  portion.  The 
case  illustrates  the  value  of  home  syringing  of  the  ear  as 
ordinarily  performed. 

For  the  patient's  use  the  syringe  made  of  a  single  piece 
of  soft  rubber  (Fig.  48)  is  probably  the  safest  and  most 
effective  instrument.  All  things  considered,  a  warm  satu- 
rated solution  of  boric  acid  is  the  most  convenient  deter- 
gent ear-wash  for  home  use.  The  patient  should  be  in- 
structed to  place  I  or  2  teaspoonfuls  of  the  crystals  in  a 
wide-mouthed  bottle  holding  about  4  ounces,  fill  the  bottle 
with  warm  water,  syringe  the  ear,  and  afterward  cork  the 
bottle.  At  each  subsequent  syringing  a  sufficient  amount 
of  boiling  water  from  the  teakettle  is  added  to  bring  the 
saturated  solution  of  boric  add  up  to  a  temperature  suit- 
able for  syringing  the  ear.  As  the  crystals  of  boric  acid 
are  dissolved  more  should  be  added  from  time  to  time  in 
order  to  maintain  a  saturated  solution  of  boric  acid  con- 
veniently ready  for  use. 

While  the  above  furnishes  a  cheap  and  convenient  method 
of  cleansing  the  ear,  the  writer's  feeling  is  that  most  cases 
of  acute  and  chronic  suppuration,  under  ordinary  circum- 
stances of  ready  access  to  the  aurist's  office  or  the  dispen- 
sary, do  better  without  home  syringing;  and  that  when 
alcohol  or  other  drops  are  prescribed  for  home  use,  they 
are  best  dropped  into  the  ear  after  a  dry  cleansing  with 
absorbent  cotton. 

Aural  Polypi. — When  the  granulations  are  isolated  they 
may  be  scraped  away  with  a  sharp  curct  or  be  removed 
with  the  forceps.  Large  granulations  and  polypi  are  be.st 
removed  with  a  snare.  It  should  be  borne  in  mind,  when 
removing  a  polypus  with  a  snare,  that,  although  the  poly- 
pus is  absolutely  devoid  of  sensation,  the  wall  of  the  audi- 
tory canal,  as  the  result  of  long  maceration  in  pus.  is  often 
exquisitely  sensitive,  and  in  guiding  the  wire  loop  of  the 
snare  over  the  polypus  it  is  advisable  to  avoid,  as  far  as 
possible,  touching  the  auditory  canal.  If  the  polypus  is 
large  an  effort  should  be  made  to  locate  its  pedicle  by  means 
of  a  probe.     The  wire  loop  of   the  snare  should  then  be 
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worked  gradually  inu-ard  over  its  sur&fe  until,  if  possible, 
the  pedicle  of  the  pot}.pus  is  encircled.  The  wire  loop  should 
then  be  tightened  to  cut  through  the  polypus.  If  the  ope- 
rator has  not  succeeded  at  the  first  attempt  in  removing  the 


whole  of  the  polypus,  this  maneuver  may  be  repeated  until 
the  desired  result  has  been  accomplished.  Bleediui;  may  be 
checked  at  any  stage  of  the  operation  by  means  of  a  tampon 
of  absorbent  cotton  saturated  with  a  I  :  looo  solution  of 


adrenalin,  and  by  afterward  cauterizing  the  stump  of  the 
polypus  with  nitrate  of  silver  fused  on  the  end  of  a  probe. 

For  the  removal  of  polypi  Blake's  snare  (Fig.  233Jis  per- 
haps the  most  convenient  instrument,  but  Sexton's.  GrulK:rS. 
or    Wild's    snare  is  -ilmost  equally  efficient.      The    author 
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lias  had  made  an  aural  polypus  snare  consisting  of  a  needle 
and  cannula,  so  constructed  as  to  be  used  as  an  auxiliary 
"tip"  with  Sexton's  combination  forceps,  so  that  when  the 
eye  of  the  needle  is  threaded  with  wire  the  loop  so  formed 
can  be  enlarged  or  diminished  at  the  pleasure  of  the  opera- 
tor—a matter  of  some  importance  in  guidinjr  it  along  the 
auditory  canal  over  a  large  polypus.  Other  advantages 
of  this  instrument  are  the  quickness  and  ease  with 
which  it  can  be  manipulated,  and  the  fact  that  when  the 
wire  is  in  position  around  a  small  polypus  the  cannula  can 
be  thrust  forward  over  the  wire  loop,  and  thus  prevent  the 
wire  slipping  over  the  polypus  instead  of  excising  it  (Fig, 

22;). 

Pathology. — Aural  polypi  (Fig.  228)  may  be  divided  into 
four  classes.  About  50  per  cent,  of  all  aural  polypi  are 
granulation  tumors,  having  the 
same  structure  as  ordinary  granu- 
lations, but  covered  by  either 
squamous  or  columnar  epithe- 
lium; 90  per  cent,  of  aural  polypi, 
other  than  granulation  tumors, 
are  mucous  papillomata.  They 
are  extremely  vascular  and  some- 
times bleed  at  the  slightest  touch. 
Their  structure  consists  of  cap- 
illary loops  surrounded  by  a 
stroma  of  somewhat  imperfectly 
developed  connective  tissue  con- 
taining cuboidal  epithelial  cells.  nc.  uib.— p.iiypi  (Sicudcutt) 
They  are  covered  by  a  pave- 
ment-epithelial layer  of  varying  thickness.  Fibroid  polypi 
(fibromata),  which  arc  somewhat  rare,  are  usually  found 
as  large,  dense,  pale  polypi  developed  from  the  perios- 
teal or  deeper  layer  of  the  tympanic  mucous  membrane. 
Fibrous  polypi  are  also  covered  by  several  layers  of  pave- 
ment epithelium.  Myxomatous  polypi  are  very  rarely 
found  in  the  human  ear.  Aural  polypi  arc  not  malignant, 
the  treatment  outlined  above  being  .suificient  to  prevent  a 
recurrence  of  the  growth.  It  should  be  borne  in  mind, 
however,  that  epitheliomata,  sa  rcomata,  and  gummata  some- 
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tiaies  occur  in  the  middle  ear  and  present  the  appearance 
of  polypi,  but  such  growths  are  rare  in  this  situation. 

Symptoms. — Long-continued  discharge,  often  streaked 
with  blood,  is  usually  the  only  subjective  symptom.  Cer- 
tain reflex  symptoms,  the  result  of  peripheral  irritation 
caused  by  the  presence  of  an  aural  polypus,  have  been  de- 
scribed as  occurring  in  rare  cases. 

Most  aural  polypi  have  their  origin  at  the  posterior  and 
upper  part  of  the  tympanum.  They  may.  however,  arise 
from  any  part  of  the  tympanic  cavity  or  even  from  the  der- 
mic layer  of  the  drum-head_  Sometimes  they  originate  at 
the  mouth  of  a  sinus  extending  through  the  skin  of  the 
auditory  canal  to  carious  or  necrosed  bone. 

Caries  and  Hecrosia. — Caries  or  necrosis  of  the  temporal 
bone  may  occur  during  the  course  of  long-continued  sup- 
puration of  the  middle  eSr  or  as  the  result  of  syphilis,  tuber- 
culosis, trauma,  osteomyelitis,  and  diabetes.  The  upper  and 
posterior  part  of  the  auditory  canal,  the  mastoid,  and  the 
tegmen  of  the  tympanum  an  d  antrum  are  the  portions  most 
usually  first  attacked.  Caries  most  frequently  attacks  the 
cancellous,  necrosis,  the  compact  bone. 

Symploms. — Circumscribed  caries  may  exist  within  the 
tympanum  during  chronic  purulent  disease  of  the  middle  ear 
and  present  no  symptoms  other  than  that  exposed  and 
roughened  bone  can  be  detected  by  means  of  a  probe. 
Sudden  paralysis  of  the  facial  nerve  may  occur  as  the  result 
of  necrosis  of  the  inner  wall  of  the  tj'mpanum  involving 
the  facial  canal ;  however,  a  considerable  portion  of  the 
facial  canal  may  be  opened  and  the  nerve  be  bathed  in  pus 
for  some  time  before  symptoms  of  Bell's  palsy  occur.  The 
labyrinth  may  be  opened,  generally  through  the  horizontal 
semicircular  canal,  and  brain-abscess  occur.  The  tegmen 
tympani  and  tegmen  mastoideum  not  infrequently  are  de- 
stroyed as  the  result  of  necrosis  or  caries.  Under  such 
circumstances  there  commonly  occurs  a  local  pachymen- 
ingitis, which  prevents  the  spreading  of  the  disease  upon 
the  dura  mater.  Pus  may  find  its  way  into  the  naso- 
pharynx or  beneath  the  tissues  about  the  auricle. 

If  cartes  or  necrosis  attacks  the  mastoid  antrum  or  the 
mastoid  cells,  there  are  pain ,  swelling,  and  infiltration  of  the 
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skin  at  the  posterior  inner  portions  of  the  meatus.  At  first 
hard,  the  swelling  becomes  soft  and  fluctuating  when  pus 
forms.  Pain  is  often  severe,  of  a  boring  character,  and 
worse  at  night.  The  discharges  are  usually  abundant  and 
characteristically  fetid,  due  to  the  presence  of  saprophytic 
bacteria. 

In  necrosis  involving  the  labyrinth  there  is  often  nausea, 
vertigo,  and  a  tendency  to  fall  toward  the  affected  side, 
the  fluids  of  the  labyrinth  may  escape,  producing  total  deaf- 
ness. Temperature  varies  from  slightly  above  normal  to 
105°  F.  in  the  more  acute  cases.  In  the  absence  of  tem- 
perature the  leukocytes  are  less  than  normal  and  ane- 
mia is  usually  present.  Polymorphonuclear  leukocytes 
are  found  in  cases  of  rapid  necrosis  and  high  temperature. 

The  necrosed  bone  in  the  more  chronic  cases  is  usually 
imbedded  in  exuberant  granulations,  through  which  a  probe 
detects,  by  the  sensation  of  a  rough  surface,  necrosed  bone. 
If  a  cotten-tipped  probe  is  used  the  rough  surface  catches 
in  the  fibers  of  cotton,  producing  a  characteristic  sensation. 

Treatment. — If  a  sequestrum  has  formed  it  should  be  re- 
moved with  forceps.  Politzer's  forceps  (Fig.  206  )  are 
usually  strong  enough  for  this  purpose,  but  Sexton's 
foreign-body  forceps  can  often  be  used  to  better  advantage. 
If  it  be  found  impossible  to  remove  the  sequestrum  through 
the  auditory  canal  because  of  the  granulations  and  polypi 
that  obstruct  the  canal,  they  should  be  removed  by  means 
of  a  snare ;  after  a  few  days,  in  some  instances,  the  .seques- 
trum will  have  been  pushed  outward  by  the  granulations 
behind  it  into  a  position  where  it  can  readily  be  grasped  by 
forceps  and  removed. 

In  cases  of  caries  or  where  the  necrotic  process  has  not 
progressed  to  the  formation  of  a  sequestrum,  the  diseased 
bone  should  be  scraped  away  by  means  of  a  sharp  curet 
and  the  parts  covered  with  powdered  boric  acid.  When  ca- 
ries or  necrosis  affects  the  promontory,  only  the  most  super- 
ficial cureting  is  justifiable,  but  the  parts  should  be  kept 
scrupulously  clean  and  as  dry  as  possible  by  means  of  fre* 
quent  insufflations  of  powdered  boric  acid.  Cases  where 
necrosed  bone  can  be  felt  in  a  portion  of  the  tympanum  in- 
accessible to  the  curet  arc  best  treated  by  instillations  twice 
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a  (by  of  enzvinol  (Formula  i  3).  a  pcepaiabon  containing 
pep^n.  By  this  means  tbe  middle  ear  is,  as  it  were,  con- 
verted into  a  stomach  capoMe  (^  chesting  the  dead  bone. 
Pepiin,  of  course,  has  no  eSect  on  living  ti^isue.  The  ear 
should  first  be  cleansed  \rf  s^Tingii^  with  warm  water. 
The  patient  should  then  liedown  with  the  diseased  ear  upper- 
most and  fill  the  canal  full  fA  enz>-mol  By  pressing  the 
tragus  inward  a  few  times  with  the  tinger-tip  the  fluid  is  syr- 
inged, as  it  were,  back  and  forth  as  &ras  the  adttusand  antrum. 
The  excess  of  fluid  is  allowed  to  escape  when  the  patient 
assumes  the  erect  posture.  Se^-eral  houi^  are  required  for 
pepsin  to  produce  its  efliect  as  a  digestant  and  the  presence 
of  granulations  may  prevent  its  cooling  into  contact  with 
dead  bone.  It  is  well,  therefore,  after  enz>'mol  has  been 
u.sed  for  a  few  days,  to  employ  in^^ttllauons  of  alcohol  for  a 
day  or  two. 

The  prognosis,  of  course,  varies  accori£ng  to  the  part  of 
the  tympanum  attacked  by  necrosis.  In  individuals  other- 
wise healthy  the  prospects  c^  a  favorable  result  are  en- 
couraging, even  when  a  large  portion  of  the  temporal  bone 
is  involved  by  the  disease.  In  tuberculous  individuals, 
however,  the  disease  sometimes  prepresses  toward  a  fatal 
termination  notwithstanding  all  eflbrts  to  prevent  it.  The 
prognosis  is  doubtful  where  there  are  sjTnptonts  of  intra- 
cninical  involvement,  pyemia,  or  metastatic  abscess.  Fatal 
hemorrhage  may  occur  from  the  carotid  when  its  bony  canal 
is  involved.  The  rupture  of  the  vessel  usually  occurs  at 
"  Hassler's  site  of  predilection,"  that  is.  at  the  knee  of  the 
carotid  in  the  bony  canal,  where  it  abruptly  changes  its 
course  from  the  vertical  to  the  horizontal. 

SYSTEMIC  DISEASES  CAUSING  OTIC  INFLAMHATION. 

The  systemic  diseases  most  frequently  causing  otitis  are 
scarlet  fever,  measles,  diphtheria,  la  grippe,  ty-phoid  fever. 
pneumonia,  syphilis,  tuberculosis,  and  diabetes. 

The  appearance  of  otic  inflammation  in  most  of  these 
diseases  is  a  verj-  serious  complication,  and  although  the 
subject  has  been  already  discussed  in  sections  on  the  eti- 
oli^y  and  pathology  of  the  various  forms  of  otitis,  it  seems 
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best  to  state  briefly  the  peculiarities  of  the  otitis  resulting 
from  these  systemic  diseases  and  the  modification  of  treat- 
ment necessary. 

Scarlatina. — The  middle  ear  is  frequently  involved  during 
scariet  fever.  In  soma  cases  tlie  inflammation  seems  to  be 
simply  catarrhal  in  character,  probably  duo  to  closure  of  the 
Eustachian  tube  rather  than  the  actual  presence  of  the  mi- 
cro-organism causing  the  disease.  Such  cases  run  a  mild 
course.  There  may  not  be  perforation  of  the  membrana. 
The  deafness  resulting  in  those  cases  where  no  perforation 
has  occurred  is  often  considerable. 

When  the  ear  complication  occurs  during  the  eruptive 
stage  of  scarlet  fever  it  usually  assumes  a  severe  purulent 
type.  The  membrana  and  ossicles  may  come  away  as  a 
slough  in  a  surprisingly  short  space  of  time  and.  finally, 
large  sequestra  of  bone.  The  purulent  inRammation  may 
involve  the  labyrinth,  with  resulting  total  deafness,  or  the 
facial  nerve,  causing  facial  paralysis. 

There  is  one  practical  point  the  practitioner  should 
never  forget,  which  is  that  the  contagion  sometimes  lin- 
gers for  several  months  in  the  discharge  from  the  car,  and 
that  a  child  with  scarlatinal  otorrhea  may  be  the  .=iOurce  of 
infection  to  other  children. 

The  treatment  of  scarlatinal  otitis  differs  in  no  respect 
from  that  of  otitis  from  other  causes,  providing  the  condi- 
tion of  the  patient  will  permit  of  its  being  carried  out.  The 
nose  and  throat  should  be  cleansed  once  a  day  by  the  med- 
ical attendant  with  an  atomizer  containing  Dobell's  .solution. 
The  nose,  if  stenoscd,  should  then  be  sprayed  with  adrenalin 
solution  (i  1  5000)  to  overcome  the  stenosis  and,  finally,  the 
mucous  membrane  covered  with  the  spray  of  menthol-cani- 
phor-albolene  and  powdered  calomel. 

The  ears  should  then  be  politzerized  and,  if  discharging 
gently,  syringed  with  a  saturated  boric  acid  solution  and  a 
piece  of  iodoform  gauze  placed  loosely  in  the  meatus.  Every 
other  day  sublimate  solution  (t  :  2000)  may  be  substituted 
for  the  boric  acid  solution  should  the  gravity  of  the  case 
seem  to  require  it. 

In  some  cases  the  patient,  especially  if  a  child,  will  be  too 
weak  nr  indocile  to  permit  of  so  lengthy  a  treatment,  and 
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the  practitioner  may  have  to  content  himself  nith  simply 
syringing  vt-ith  boric  add  and  subtimate  solution. 

Sequestra  of  necrosed  bone,  polj-pi.  mastoid  complica- 
tions, and  tntracrania]  involvement,  if  the  condition  of  the 
patient  pennit,  should  be  treated  in  the  manner  described  in 
other  sections. 

Measles. — The  ear  js  usually  afiected  in  measles,  but  with 
less  \irulence  than  in  scarlatina.  The  condition  is  usually 
that  of  the  catarrhal  type,  acute  or  subacute.  Rarely  does 
perforation  occur. 

Treatment  is  the  same  as  in  similar  ty-pes  of  otitis  from 
other  causes. 

Diphtheria. — Otitis  media  pumlenta  is  not  verj-  infrequent 
in  diphtheria.  When  the  drum  is  perforated  pseudomem- 
branes  may  e.vtend  from  the  middle  ear  onto  the  excoriated 
skin  of  the  canal.  In  those  with  otorrhea,  diphtheritic 
pseudomembranous  infection  maj-  occur  in  the  tympanum 
if  they  are  brought  into  contact  with  diphtheritic  patients. 

Treatment  is  similar  to  otitis  from  other  causes.  When 
the  membrana  has  ruptured  and  a  pseud o membrane  is  visi- 
ble the  condition  should  be  treated  as  described  in  the  sec- 
tion on  Diphtheria  of  the  Meatus. 

La  Orippe. — Aural  complications  in  epidemics  of  influenza 
are  very  frequently  encountered.  Minute  hemorrhages  into 
the  drum-head  or  beneath  the  epidermis  of  the  canai  are 
not  infrequently  encountered  and  are  somewhat  character- 
istic of  the  disease. 

The  aural  complications  vary  from  a  subacute  catarrh. 
from  which  recoveiy  takes  place  within  a  short  time,  to 
e  otitis  media  purulenta  with  intracranial  complications. 
The  possible  gravity  of  an  aural  complication  in  a  case  of 
influenza  should  not  be  underestimated,  and  such  a  case 
should  receive  the  most  careful  attention  from  its  onset. 

The  treatment  is  similar  to  otitis  from  other  causes. 

Typhoid  Fever. — The  hebetude  and  apparent  deafness  of 
typhoid  is  due  to  the  efTect  of  the  toxins  of  the  disease  on 
the  internal  ear.  Occasionally,  internal-ear  impairment  of 
hearing  is  encountered  years  after  recovery  from  the  fever. 

Purulent  inflammation  of  the  middle  ear  is  the  result  of 
invasion  of  the  bacterium  coli  into  the  middle  ear.     Day 
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and  Jackson,  of  Pittsburg,  describe  three  types  of  purulent 
otitis  in  typhoid — the  hemorrhagic,  the  slow,  and  the  ful- 
minating. The  disease  is  usually  rapid  in  its  onset  and 
characterized  by  intense  pain.  Day  and  Jackson  state  that 
in  10  cases  no  otitis  was  manifest  one  or  two  days  previous 
to  spontaneous  rupture  of  the  membrana. 

In  the  Medico- Chirurgical  Hospital  during  the  Spanish 
war,  of  268  soldiers  sick  from  typhoid  fever  3  had  severe 
otitis  media  purulenta  as  a  complication  of  the  disease. 

The  ear  complications  of  typhoid  occur  usually  in  the 
third  or  fourth  week.  The  symptoms  vary  from  those  of 
subacute  catarrh  to  the  severe  form  of  middle-ear  suppura- 
tion. Hemorrhagic  blebs  similar  to  tliose  encountered  in 
aural  influenza  have  been  observed  by  Day  and  Jackson 
previous  to  rupture  of  the  drum-head. 

The  treatment  is  that  of  otitis  elsewhere  when  the  condi- 
tion of  the  patient  will  permit.  The  danger  of  heart  failure 
from  sitting  up  in  bed,  and  nasal  hemorrhage  as  the  result 
of  using  the  spray  and  Politzer  bag  should  be  borne  in  mind. 
A  troublesome  nasal  hemorrhage  apparently  did  originate 
in  one  of  the  cases  treated  in  the  Medico-Chirurgical  Hos- 
pital from  the  use  of  the  atomizer.  In  some  cases,  for  a  few 
days  at  least,  it  is  best  to  be  content  with  simply  syringing 
the  meatus  with  boric  acid  solution  twice  a  day  and  inserting 
a  little  iodoform  gause  loosely  into  the  concha.  It  is  better 
to  avoid  inserting  gauze  into  the  canal,  especially  if  the 
dressing  be  entrusted  to  a  nurse,  for  fear  that  the  gauze  will 
become  impacted  from  some  cau.se,  pos.sibly  the  finger  of 
the  patient.  The  gauze  should  be  changed  a.s  often  as  it 
becomes  saturated.  Pressure-pain  with  bulging  of  the  drum- 
head will  indicate  paracentesis. 

Tuberculosis  of  the  middle  ear  is  probably  always  second- 
ary to  phthisis.  Tuberculous  deposits  occur  in  the  middle 
ear.  which,  after  a  time,  break  down,  causing  more  or  less 
rapid  destruction  of  tissue.  The  most  marked  symptom  is 
the  painless  character  of  the  otitis  media  purulenta  that 
results  in  perforation  of  the  njembrana.  After  a  considerable 
destruction  of  the  drum-head  has  occurred  the  parts  not 
infrequently  become  sensitive,  probably  as  the  result  of 
mixed  infection.     Ordinarily  the  disease  pursues  a  chronic 
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course  and  the  otorrhea  may  even  cease  for  a  time  and 
reappear. 

Sometimes  the  destruction  of  tissue  is  rapid  and  the  dis- 
ease extends  to  the  mastoid,  necessitating  operation.  Caries 
of  the  bone  may  involve  the  facial  nerve  and  cause  facial 
paralysis  or  the  internal  ear  may  be  invaded.  Pus.  in  the 
more  severe  forms  of  the  disease,  is  abundant  and  fetid,  but 
tubercle  bacilli  arc  not  usually  numerous  nor  easy  to  find 
in  the  discharges. 

It  should  be  borne  in  mind  in  this  connection  that  otitis 
media  purulenta  may  occur  in  a  tuberculous  individual 
without  the  disease  being  due  to  tuberculosis. 

Treatment. — The  general  treatment  is  of  primary  impor- 
tance and  consists  of  a  diet  largely  of  milk  and  raw  eggs, 
outdoor  life,  and  tonics.  Local  treatment  is  usually  not  very 
successful  in  bringing  about  a  cessation  of  the  discharge. 
The  parts,  however,  in  middle-ear  suppuration  should  be 
kept  clean,  either  by  the  dry  method  or  by  syringing  with 
boric  acid  and  sublimate  solution.  It  should  be  bnnie  in 
mind  tliat  the  discharges  are  contagious  and  care  should  be 
exercised  to  de.stroy  all  dressings  used  about  the  ear. 

Pneumonia. — As  in  typhoid,  otitis  media  purulenta  gener- 
ally occurs  late  in  the  disease,  if  at  all.  The  pneumococcus 
is  not  infrequently  found  in  the  pus  of  an  otorrhea  occur- 
ring independent  of  pneumonia. 

The  treatment  is  the  same  as  in  otitis  occurring  from  other 
causes. 

Sjrptailis. — The  middle  ear  is  frequently  infiamcd  during 
the  period  of  secondary  skin  rashes  and  sore  throat.  In  a 
ca.se  observed  by  the  author  facial  paralysis  occurred.  The 
middle  car  may  become  the  seat  of  a  gumma  in  the  tertiary 
period  of  the  disease.  The  symptoms  at  first  are  those  of 
pressure  within  the  middle  ear,  deafness,  tinnitus,  and  sonic- 
times  vertigo.  Sooner  or  later  suppuration  with  perforation 
of  the  membrane  occurs,  and  the  disease  assumes  the  ap- 
pearance of  chronic  otitis  media  purulenta.  The  destruction 
of  tissue  is  often  considerable. 

Treatment. — The  local  treatment  is  that  of  otitis ;  the 
consdtutional  treatment  being  of  greater  importance.  In 
cases  where  the  diagnosis  of  gumma  is  made  early,  inunc- 
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tions  of  mercury  with  iodid  of  potassium  internaiiy  may 
result  in  absorption  of  the  gumma  before  it  brealcs  down. 

Blight's  Diseaae. — In  advanced  Bright's  disease  all  opera- 
tions under  a  general  anesthetic  about  the  nose,  throat,  and 
ear  are  dangerous  because  of  the  possibility  of  fatal  coma. 

Diabetes. — Recurrent  furunculosis  of  the  canal  may  result 
from  glycosuria.  Mastoid  wounds  and  large  wounds  about 
the  upper  respiratory  tract  do  not  heal  as  rapidly  in  well- 
marked  glycosuria  as  in  a  normal  individual,  and  otitis 
media  purulenta  runs  a  more  severe  course  with  greater 
destruction  of  tissue. 
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Operations  are  pcrforniL-d  upon  thu  middle  ear  for  the 
improvement  of  hearing,  the  relief  of  tinnitus  aurium  or 
vertigo,  and  to  bring  about  the  cu  re  of  a  persistent  discharge 
from  the  middle  ear. 

The  operations  that  have  been  performed  from  time  to 
time  are  quite  numerous,  the  following  being  a  partial  list : 
Paracentesis,  single  or  multiple ;  t-xcision  or  destruction  by 
caustics  of  a  portion  of  the  membrana  tympani  for  the  pur- 
pose of  establishing  a  permanent  opening ;  plicotomy  or  divi- 
sion of  the  posterior  fold ;  strtiofi  of  the  anterior  ligament 
of  the  malleus ;  tenotomy  of  the  tensor  tympani  or  stapedius 
mu.scle,  or  both ;  d'msion  of  adhesions  between  the  mem* 
brana  and  promontory  or  between  the  ossicles,  etc. ;  excision 
of  a  portion  of  the  membrana;  disarticulation  of  the  incudo- 
stapedial  articulation  or  division  of  the  descending  process 
of  the  incus  and  mobilization  of  the  stapes ;  plastic  opera- 
tions for  uniting  either  the  incus  or  stapes  with  the  mem- 
brana tympani ;  and  remoi-al  of  one  or  more  of  the  ossicles. 

MTrmgotomy  is  performed  for  the  evacuation  of  fluids  from 
the  cavity  of  the  tympanum  or  as  an  exploratory  incision  to 
determine  the  mobility  of  the  stapes  before  attempting  a 
more  radical  operation.  When  the  operation  is  done  for 
the  evacuation  of  fluids,  the  cut  is  generally  made  in  the 
posterior  inferior  quadrant,  and  it  should  be  .it  least  2  or  3 
millimeters  in  length.  The  e.vploratory  incision,  which  is 
made  from  just  behind  the  .short  process,  should  extend  im- 
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MetliDds  of  Producing  a  Permanent  Opening  in  the  Mem- 
brana  Tympani, — A  ijurtion  of  the  niciiibranc  may  be  excisuiJ 
with  a  knife  (Fig.  229,  1)  or  removed  by  the  nn.*thod  of 
Simrock,  A  minute  portion  of  concentrated  sulphuric  acid 
is  held  against  the  membrana  at  the  desired  spot  by  means 
of  a  cotton-tipped  probe.  The  acid  immediately  attacks  the 
membrane  and  destroys  that  portion  with  which  it  is  brought 
into  contact,  so  that  in  the  course  of  a  few  moments  an 
opening  can  be  made  by  pushing  a  blunt  probe  through  the 
eschar.  But  little  reaction  commonly  follows  the  operation, 
and  the  opening  generally  remains  patulous  for  some  time 
if  it  is  let  alone,  and  in  some  cases  produces  considerable 
improvement  of  the  acuteness  of  hearing.  A  little  pow- 
dered boric  acid  should  be  insufflated  upon  the  parts  as 
a  dressing  after  the  operation. 

Hultiple  IncislDiia  of  the  Membrana  Tympani  and  Tenot- 
omy of  tbe  Tensor  Tympani. ^T  hese  operations  have  been 
performed  for  improvement  of  the  hearing  and  for  the  relief 
of  tinnitus.  But  temporaiy  improvement  can  be  expected 
as  the  outcome  of  either  operation.  Section  of  the  tensor 
is  probably  best  performed  in  the  following  manner ;  An 
angular  knife  (Fig.  22g,  f  or  g)  is  thrust  through  the  mem- 
brana tympani  close  in  front  of,  or  immediately  behind,  the 
malleus  handle,  and  just  below  the  .short  process.  Section 
of  the  tendon  is  accomplished  from  below  upward,  the  cut 
through  the  membrana  being  extended  upward  at  the  same 
time.  The  tenotomy  should  be  followed  by  a  vigorous 
inflation  of  the  tympanum  by  Politzer's  method,  in  order, 
if  possible,  to  restore  the  drum-head  to  its  normal  posi- 
tion. 

Removal  of  the  Membrana  Tympani,  Malleus,  and  Incus 
in  Chronic  Catarrh  of  the  Middle  Ear.- — The  operation  is 
performed  for  the  relief  of  tinnitus  and  to  improve  hearing 
when  milder  measures  have  failed  to  check  the  progress 
of  the  disease  or  secure  relief  from  tinnitus.  Before  deter- 
mining the  advisability  of  operating,  the  hearing  should  care- 
fully be  tested  by  means  of  tuning-forks.  If  it  is  found  that 
the  acuteness  of  hearing  has  been  seriously  impaired,  largely 
as  the  result  of  impairment  of  the  functions  of  the  laby- 
rinth or  auditory  nerve,  but  little  if  any  improvement  of  the 


4l8    n/SEASES   OF  THE  XOSE,    THROAT,   A\D   EAJt 

hearing  power  can  be  expected  as  the  result  of  the  opera- 
tion. 

Technk. — Perfect  control  of  the  patient  should  be  secured 
by  the  administration  of  ether,  and  the  operation  should  be 
performed  with  antiseptic  precautions.  The  auditorj-  cajial 
should  first  be  cleansed  thoroughly  and  sj-ringed  with  a 
strong  bichlorid  solution.  An  electric  lamp  attached  to  the 
forehead  (Fig.  330)  will  be  found  a  convenient  means  of  illumi- 
nating the  field  of  operation,  although  some  operators  prefer 
daylight  reflected  into  the  canal  by  means  of  the  forehead 
mirror.  The  advantage  of  the  arrangement  shown  in  the  fig- 
ure is  that  the  lantern,  containing  an  ordinary  2-  or  3-candle. 


ighr  la-  intratfmpflnic  mr^Fry. 


4-  to  6-vi:ilt  lamp  can  be  attached  in  place  of  the  reflector  to 
the  head-band  the  aunst  is  accustomed  to  wear;  and  if  the 
electric  light  within  the  lantern  bums  out  during  an  opera- 
tion it  can  almost  instantly  be  replaced  by  a  new  one.  In 
combination  with  a  small  3-ce!l  storage  battery  it  yields  a 
2  to  3  candle-power  light  for  one  and  a  half  hours,  and  is 
an  extremely  light  and  portable  outfit.  In  a  very  light  room 
2  or  3  candle-power  lamps  are  not  entirely  adequate,  but  by 
means  of  a  current  controller  lamps  of  any  candle  power 
up  to  8  may  be  employed.  Suitable  lamps  for  this  piirpo.se 
can  he  obtained  in  almost  any  electric  supply  store.  Unfor- 
tunately, in  the  course  of  fifteen  or  twenty  minutes,  the  appa- 
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ratus  becomes  too  hot  for  comfort  if  touched  with  the  hand 
when  lamps  of  S-caiidle  power  are  used.  However,  most 
operations  on  the  middle  ear  do  not  require  a  very  bright 
Ught  for  a  long  period,  and  when  the  current  is  turned  off 
the  apparatus  quickly  cools.  An  adjustable  lense  focuses 
the  light  upon  the  field  of  operation  and  is  sufficiently  bril- 
liant to  be  of  value  in  a  room  into  which  the  sunlight  pene- 
trates. • 

An  incision  is  first  made  through  the  membrana,  com- 
mencing at  a  point  posterior  to  the  short  process  and  fol- 
lowing a  curve  just  below  the  posterior  fold  until  the  middle 
of  the  posterior  part  of  the  ring  is  reached.  If  the  incision 
has  been  made  carefully  with  a  sharp  knife  in  the  clear  part 
of  the  membrana  110  bleeding  will  occur;  when  the  flap  is 
pressed  downward  there  will  be  brought  into  view  the 
incudostapedial  articulation,  which  is  next  divided  by  means 
of  an  angular  knife  (Fig.  22g,/ or  g)  passed  into  the  tym- 
panum, either  in  front  of  or  behind  the  incus  shank.  By 
slight  traction  outward  the  knife  is  made  to  hug  the  incus 
shaft,  while  at  the  same  time  the  articulation  is  divided  by 
a  downward  stroke.  Care  should  be  exercised  that  the 
articulation  is  thoroughly  divided  before  attempting  any 
further  manipulations.  A  puncture  should  now  be  made 
with  the  sharp  knife  (Fig.  22g,  d)  through  the  membrane 
at  its  lowest  portion,  sufficiently  large  to  permit  the  intro- 
duction of  a  probe-pointed  knife  (Fig.  229,  c).  which  is 
made  to  cut  its  way  upward  until  the  inferior  extremity  of 
the  original  incision  is  reached.  The  blade  of  the  knife  is 
now  turned  in  the  opposite  direction  and  the  membrana 
is  incised  anteriorly  up  to  th«  anterior  fold.  Up  to  this 
point  little  or  no  bleeding  will  occur  to  obscure  the  field  of 
operation. 

The  next  step  is  to  divide  the  attachments  of  Shrapncll's 
membrane  and  the  strong  anterior  ligament  of  the  malleus. 
This  should  be  done  rapidly,  as  the  hemorrhage  will  be 
somewhat  profuse.  The  sharp-pointed  knife  (Fig.  229,  <■), 
with  its  handle  depressed  until  it  touches  the  lower  margin 
of  the  .'ipeculum,  is  made  to  pierce  Shrapnell's  membrane 
just  above  the  short  process,  and  is  thrust  inward  and 
upward  into  the  fornix  tympani,  and  is  then  made  to  cut  its 
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way  out  downward  and  backward,  thus  severing  the  external 
and  posterior  ligaments  of  the  malleus  and  the  posterior 
portion  of  the  membrana  flaccida.  The  knife  is  then  quickly 
turned,  its  point  carried  over  the  short  process,  and  made  to 
cut  through  the  anterior  segment  of  Shrapiiell's  membrane 
and  the  strong  anterior  ligament  of  the  malleus.  As  soon 
as  the  hemorrhage,  which  may  obscure  the  field  of  opera- 
tion, has  been  checked,  the  malleus  is  gras|»ed  with  Sexton's 
foreign-body  forceps,  and,  being  first  pressed  inward  to  free 
its  head  from  the  ledge  on  ■which  it  lies,  is  brought  down 
and  extracted.  The  superior  ligament  and  the  tendon  of 
tile  tensor  tympani  both  being  weak  no  force  is  necessary  to 
rupture  them. 

After  the  somewhat  free  hemorrhage  following  the  extrac- 
tion of  the  malleus  has  been  controlled  and  the  blood  removed 
by  means  of  absorbent  cotton  wrapped  about  a  probe,  the 
incus,  if  in  sight,  is  seized  with  the  forceps  and  removed, 
traction  being  exerted  first  inward,  then  downward  and  out- 
ward. Frequently  the  shank  of  the  incus  will  not  be  in 
sight,  having  been  displaced  downward  and  backward  during 
the  removal  of  the  malleus.  Under  these  circumstances  it 
is  sought  for  by  means  of  the  curved  probe  ( Fig.  229,  k  or  /). 
The  cud  of  the  probe  is  carried  into  the  tj^mpanum  with  its 
curve  directed  backward  and  then  rotated  upward,  until  the 
incus  is  brought  into  view.  The  maneuver  will  perhaps 
have  to  be  repeated  several  times  before  tJiis  result  is  accom- 
plished. 

After  the  operation  all  blood  should  be  removed  from  the 
tympanum  and  canal  by  means  of  absorbent  cotton  wrapped 
about  the  end  of  a  probe  and  a  plug  of  iodoform  gauze  loosely 
inserted  in  the  auditory  canal. 

Many  operators  advise  the  removal  of  the  incus  before 
the  malleus.  If,  after  the  incudostapedial  articulation  has 
been  severed,  the  incus  shanl<  is  clearly  discernible,  it  is  best, 
in  most  instances,  to  at  once  grasp  and  remove  it  witli  a 
suitable  pair  of  forceps,  thus  avoiding  the  necessity  of 
searching  for  and  perhaps  being  unable  to  discover  it  at  a 
subsequent  stage  of  the  operation.  Before  closing  the  audi- 
torj'  canal  with  gauze  it  is  best  in  all  instances  to  test  the 
mobility  of  the  stapes.      If  this  bone  is  bound  down  by 
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adhesions  they  should  be  severed,  and  if  the  adhesions  are 
so  extensive  as  to  render  it  probable  that  they  will  so  re- 
form as  to  interfere  with  the  mobility  of  the  stapes,  the  head 
of  this  bone  should  be  [jrasped  with  forceps  and  extracted 
or  it  may  be  removed  by  means  of  a  hook.  Great  care 
should  be  exercised  not  to  dislocate  the  bone  inward  into 
the  labyrinth  while  executing  these  maneuvers. 

After  the  operation  the  tympanum  should  be  dried  with 
absorbent  cotton  and  lightly  dusted  with  iodoform,  and  the 
tympanum  and  canal  very  loosely  packed  with  a  narrow 
strip  of  iodoform  gauze  in  order  to  check  any  oozing  and 
to  serve  as  a  drain.  The  packing  is  removed  at  the  end  of 
twenty-four  hours  and,  if  necessary,  another  strip  of  iodo- 
form gauze  inserted,  after  cleansing  and  drying  the  parts  by 
means  of  absorbent  cotton  wrapped  about  the  end  of  an 
Alien  probe  {Fig.  35).  Further  treatment  will  depend  upon 
the  amount  of  reaction  following  the  operation.  Rarely, 
severe  pain  occurring  a  few  hours  after  the  operation  requires 
the  removal  of  the  packing  and  very  gentle  syringing  with 
hot  distilled  water  to  which  boric  acid  or  carbolic  acid  may 
be  added.  The  ear  should  be  protected  by  means  of  a 
pledget  of  absorbent  cotton  placed  loosely  in  the  canal,  and 
should  be  changed  by  the  patient  if  it  becomes  saturated 
with  discharge.  The  parts  should  be  inspected  once  a  day 
by  the  surgeon,  and  if  no  discharge  is  present  the  middle 
ear  at  least  should  not  be  disturbed.  If,  however,  there  be 
a  discharge,  the  parts  should  be  gently  but  carefully 
cleansed  by  means  of  absorbent  cotton  dipped  in  a  solution 
of  peroxid  of  hydrogen  and  a  little  powdered  boric  acid 
dusted  over  the  parts  after  they  have  been  thoroughly  dried. 
A  slight  serous  discharge  for  a  few  days  after  the  operation 
is  not  uncommon,  but  suppuration  rarely  occurs.  Vertigo 
and  nausea  are  generally  complained  of  for  a  few  days  if 
the  stapes  has  been  roughly  manipulated  or  removed. 

Prognosis. — Tinnitus  is  usually  at  least  alleviated,  but  the 
results  as  regards  the  hearing  are  so  uncertain  that  there 
has  been  a  growing  disposition  manifested  to  abandon  this 
operation  for  simpler  procedures.  The  operation  has  the 
advantage  of  permitting  free  access  to  the  tympanum  for 
subsequent  mobilization  of  the  stapes  or  the  division  of  ad- 
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hesions  should  it  be  necessary.  Ordinarily  the  drum-head 
is  replaced,  in  whole  or  in  part,  by  cicatricial  tissue,  which, 
if  it  interferes  with  the  acuteness  of  hearing,  will  require 
removal,  the  operation  being  repeated  as  often  as  necessary ; 
while  the  absence  of  the  drum-head  permits  the  entrance  of 
dust  and  other  materials  into  the  middle  ear,  which  conse- 
quently may  readily  become  infected.  Apparently  the  idea 
that  the  presence  or  absence  of  the  membrana  tympani 
greatly  increases  or  decreases  the  htaring  when  the  Eusta- 
chian tube  is  patulous  is  a  myth,  but  the  chief  function  of 
this  structure — namely,  the  exclusion  of  dirt  from  the  mid- 
dle ear — is  of  the  greatest  importance,  and  should  not  be 
impaired  by  an  operation  for  the  relief  of  deafness  and  tin- 
nitus unless  absolutely  necessary.  In  many  instances 
equally  good  results,  as  far  as  the  relief  of  tinnitus  and  the 
improvement  of  the  hearing  are  concerned,  can  be  secured 
by  severing  the  incudostai>ediai  articulation  and  mobilizing 
the  stapes — with  or  without  tenotomy  of  the  stapedius 
muscle. 

SevermK  the  Incndostapedial  Articnlation  and  Hobilizmg  or 
Extracting  the  Stapes. — \  gerieral  anesthetic  may  be  admin- 
istered, but  it  is  prefcrabk-  to  ojjenitc  under  cocain  anesthesia 
in  order  to  secure  the  co-operation  of  the  patient  and  to  test 
his  hearing  from  time  to  time  during  the  different  stages  of 
the  operation.  The  field  of  operation  is  prepared,  upon  the 
preceding  day,  by  carefully  cleansing  the  auditory  canal 
with  a  solution  of  peroxid  of  liydrogen  and  .syringing  with 
a  1  :  2000  solution  of  corrosive  sublimate,  after  which  the 
auditory  canal  is  stopped  with  a  plug  of  iodoform  gauze. 
All  instruments,  the  absorbent  cotton,  and  the  solutions  of 
cocain  are  sterilized  in  the  usual  manner  by  heat.  Anesthe- 
sia is  secured  by  the  method  of  Ballin,  which  consists  in 
subcutaneous  injection  into  the  roof  of  the  canal  of  a  mix- 
ture of  equal  quantities  of  a  i  per  cent,  solution  of  cocain 
and  a  l  :  looo  solution  of  adrenalin  (Formula  20). 

7(ir///«i-. ^Commencing  rather  below  the  middle  of  the 
posterior  periphery  of  the  drum-head,  an  incision  is  made 
and  prolonged  upward  with  the  probe-pointed  knife  (Fig. 
239.  f)  through  the  clear  portion  of  the  drum-head  dose  to 
the  annuhis,  beneath  the  posterior  fold,  and  for  a  short  dis- 
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tance  downward  along  the  malleus  handle  (Fig.  231).  Little 
more  than  a  fraction  of  a  drop  of  blood  ordinarily  follows 
the  incision,  but  the  flap  should  be  turned  forward,  and  a 
pledget  of  absorbent  cotton  wrapped  about  the  end  of  an 
Allen  probe  and  saturated  ■with  a  solution  of  adrenalin 
should  be  held  in  contact  with  the  cut  surfaces  and  the  tym- 
panic mucous  membrane  until  all  bleeding  has  ceased.  Be- 
fore proceeding  further  with  tlic  operation  it  is  well  to  test 
the  patient's  hearin;^  with  both  the  voice  and  the  watch,  in 
order  to  ascertain  if  any  improvement  in 
the  hearing  has  resulted  from  the  artificial 
opening  in  the  drum-head.  This  is  rarely 
the  case. 

Generally  when  the  flap  is  turned  for- 
ward it  remains  in  that  position,  and  a 
good  view  of  the  interior  of  the  drum  is 
obtained.  If  this  is  not  the  case,  the  in-  ^^'Sc^  wJ  mPm^™ 
cision  should  be  continued  downward  lympmh  n.  inri^™ 
along  the  posterior  border  of  the  malleus  "«  '  " 
handle  until  the  flap  does  not  tend  to  close  the  wound  and 
obstruct  tlie  view.  The  region  of  the  round  window  should 
be  carefully  inspected  and  any  abnormality  noted  and  reme- 
died, if  possible,  at  a  sub.sequent  stage  of  the  operation.  If 
the  incudostapedial  articulation  is  not  visible  it  is  brought 
into  view  by  inchning  the  patient's  head  strongly  toward  his 
opposite  shouider  so  that  it  is  possible  to  see  upward  be- 
neath the  posterior  fold.  The  incus-hook  (Fig.  229,  li)  should 
now  be  passed  around  the  descending  process  of  the  incus 
close  to  the  .stapes  and  an  effort  made  to  mobilize  the 
ossicles  by  gentle  traction  in  anterior,  posterior,  and  lateral 
directions,  and  any  improvement  in  the  patient's  hearing 
noted.  If  none  occurs,  the  tendon  of  the  stapedius  muscle 
should  next  be  divided  with  the  point  of  the  sharp-pointed 
knife  (Fig.  229,  t)  by  a  downward  stroke  close  behind  the 
incudostapedial  articulation.  Sometimes  the  tendon  gives 
way  with  an  audible  snap  and  immediate  improvement  in 
the  patient's  hearing  follow.s.  If,  however,  the  hearing  is 
not  improved  the  incudostapedial  articulation  .should  be 
severed  by  means  of  an  angular  knife  (Fig.  239,  /or g), 
which  is  made  to  cut  downward  through  the  joint  either  from 
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in  front  of  or  behind  the  incus-shank-,  which  it  hugs  closely 
while  the  downward  stroke  or  strokes  are  being  made.  If 
the  knife  cannot  readily  be  passed  beyond  the  incus-shank, 
either  in  front  of  or  behind  it,  the  joint  may  be  severed  from 
below  with  the  point  of  the  knife.  The  knives  (Fig.  229, _/" 
and  g')  are  not  double  edged,  because  it  is  difficult  to  sharpen 
a  knife  of  that  character  so  that  it  will  cut  through  the 
incudostapedial  articulation  readily  without  employing  more 
force  than  is  ordinarily  judicious.  After  the  incudostapedial 
articulation  has  been  severed  the  incus-shank  is  pushed  for- 
ward and  upward  in  order  to  diminish  the  possibilitj'  of  its 
tip  reuniting  with  the  stapes.  After  severing  the  incudo- 
stapedial joint,  if  the  patient's  hearing  still  remains  unim- 
proved, the  point  of  the  sharp-pointed  knife  may  be 
cautiously  carried  about  the  head  of  tlie  stapes,  within  the 
pelvis  of  the  oval  window,  and  an  attempt  made  to  mobilize 
the  stapes  by  means  of  an  Allen  probe  about  the  end  of 
which  a  few  fibers  of  cotton  have  been  wrapped.  The 
head  of  the  stapes  should  be  gently  pressed  upward, 
then  backward,  then  forward,  care  being  exercised  that 
sufficient  force  is  not  employed  to  endanger  fracturing  the 
crura  of  the  stapes,  which,  as  the  result  of  atrophic  changes, 
are  sometimes  very  fragile.  If,  in  spite  of  these  manipula- 
tions, the  bonelet  remains  firmly  fixed  and  the  patient's  hear- 
ing unimproved,  an  attempt  may  be  made  to  remove  the 
ossicle  by  traction  with  a  hook.  If  bony  ankylosis  exists 
between  the  foot-plate  of  the  stapes,  Politzer  has  shown  by 
experiments  on  the  cadaver  that  the  effort  will  not  succeed, 
but  that  the  crura  will  be  fractured  in  the  effort  to  remove 
the  stapes.  A  portion  of  the  foot-plate  may,  however,  be 
removed  with  the  fragment  of  the  crura  of  the  stapes  and 
the  patient's  hearing  improved,  at  least  for  a  time. 

After  the  completion  of  the  operation  the  edges  of  the 
wound  in  the  drum-head  are  brought  together  and  supported 
by  a  small  amount  of  boric  acid  or  iodoform  insufHated  by 
the  powder-blower.  Ordinarily  the  edges  of  the  wound 
quickly  unite,  but  suppuration  has  been  reported  as  follow- 
ing the  operation  in  a  few  instances. 

Prognosis.— In  all  intratympanicoperations  the  prognosis 
is  uncertain.     Good  results  have  been  reported  by  numerous 
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operators  as  following  severing  the  iiicudostapedial  articu- 
hition  and  mobilizing  the  stapes  with  or  without  the  removal 
of  the  incus.  The  prognosis  as  regards  diminishing  tinnitus 
is  much  better  than  that  of  improving  the  hearing  to  a  use- 
ful degree.' 

From  the  published  reports  intratympanic  operations 
seem  remarkably  free  from  risk.  In  several  instances,  how- 
ever, persistent  suppuration  has  followed  intratympanic 
operations  in  catarrhal  cases.  A  slight  amount  of  serous 
tlischarge  for  a  few  days  ai^er  the  operation  is  not  unusual. 
Ill  I  case  reported  by  Randall  the  unintentional  dislocation 
of  the  incus  backward  into  the  antrum  was  followed  by 
ma.stoid  abscess  requiring  surgical  interference.  Both  Lude- 
wig  and  Dench  have  reported  cases  in  which  the  facial  nerve 
has  been  injured  by  the  incus-hook,  with  resulting  tempo- 
rary facial  paralysis. 

Theoretically,  the  removal  of  the  stapes  would  seem  to 
leave  the  way  open  for  infection  of  the  labyrinth  from  the 
tympanum.  When  the  operation  is  performed  in  suppura- 
tive cases  the  danger  is  apparent,  and  the  fact  that  no  cases 
have  been  reported  is  probably  the  result  of  the  careful 
asepsis  observed. 

It  seems  probable  that  in  most  instances  the  impairment 
of  hearing  and  tinnitus  is  due  in  catarrhal  cases  to  immo- 
bility of  the  stapes,  and  that  the  improvement  as  regards 
tinnitus  and  hearing  in  removal  of  the  drum-head  and  larger 
ossicles  has  resulted  from  intentional  or  unintentional  mo- 
bilization of  the  stapes  while  severing  the  incus  from  the 

'  Of  12  cases  qpcraleii  u]>onby  theauLhor.  liimilus  wlien  present  disniipeared 
orwMgreally  allCTiated  iu  all,  but  hearing  was  only  greatly  improved  in  4, 
In  some  of  the  cases  vprtieo  followed  Ihe  operaliun,  persisUng  for  a  few  hours, 
and  in  one  instance  for  about  three  days.  In  i  case— that  of  a  bleeder— 
■  hemorrhage  prevented  completion  of  the  operation,  but  the  drumhead  was 
subiequenlly  opened  by  Simrocfc's  melhiid  and  the  incudostapedial  articulation 
severed,  with  the  result  of  greatly  alleviating  tinnitus  and  slightly  improving 
the  hearing  for  the  vnice.  In  none  of  these  cases  was  bearing  for  the  wnlch 
permanently  improved.  In  1  of  the  lacases  the  cram  of  (he  stai-es  and  a 
jmtlinn  of  its  foot-plale  were  removed.  In  this  instance  nausea  and  votnit- 
ing  followed  the  operation  and  persisted  for  three  or  four  days.  Vertigo  also 
caused  considerable  iliscomfort  for  two  or  three  weeks.  The  hearing  for  con- 
versalkin,  at  first  greatly  improved,  greatly  declineil,  until  nl  the  end  of  two 
years  the  Jmpti>vement,  at  first  manifest  to  both  the  [latient  and  her  friends, 
became  by  rui  means  so  ap|iaren(.     Tinnitus  eniirely  disaiJpcared. 


stapes.  It  also  appears  probable  that  in  most  instances  any 
improvement  will  not  be  permanent.  Stapedectomy  was 
theoretically  a  promising  operation,  but  the  results  are  dis- 
appointing, owing  to  the  fact  that  in  true  bony  ankylosis 
the  crura  are  usually  broken  ofTin  the  effort  to  remove  the 
ossicle,  and  only  a  portion,  if  any,  of  the  foot-plate  is 
brought  away.  Even  in  fortunate  results  following  the 
operation  the  improvement  could  scarcely  be  permanent, 
because  the  progress  of  the  disease  is  not  prevented  by  the 
removal  of  the  stapes.  In  a  case  of  chronic  otorrhea  the 
author,  while  searching  for  a  polypus  in  the  attic  or  other 
cause  of  the  continued  discharge  with  Allport's  curet  forceps 
(Fig.  23  s),  inadvertently  removed  the  stapes.  The  patient 
had  slight  vertigo  for  some  days  after  the  accident,  but  the 
hearing  (about  |-g-  for  the  watch)  was  neither  impaired  nor 
improved  during  the  eight  years  that  have  elapsed  since  the 
occurrence{  1899).  Politzer  has  shown  that  the  cause  of  bony 
ankylosis  of  the  stapes  is  a  "  circumscribed  primaiy  aflection 
of  the  labyrinthine  capsule,  exhibiting  post  mortem,  in  the 
region  of  the  niche  of  the  oval  window,  more  or  less  sharp 
bony  protuberances,  covered  mostly  with  normal  mucosa,  the 
neoplastic  bony  tissue  gradually  pushing  aside  the  normal 
bone  and  attacking  the  oval  window  and  stapes,  producing 
ankylosis  of  the  stapes.  The  round  window  may  also  be 
very  much  contracted." 

This  contribution  of  Politzer  to  our  knowledge  of  the 
pathology  of  .so-called  "  dry  catarrh  of  the  middle  ear  "  is 
most  important  and  fully  explains  the  poor  success  follow- 
ing intratympanic  surgery  in  such  cases.  Politzer  regards 
the  prospect  of  curing  the  disease  as  nearly  hopeless,  but 
thinks  that  its  rapid  progress  might  be  stayed  by  the  local 
use  of  iodin  vapor  and  the  internal  administration  of  lodid 
of  potassium. 

It  will  readily  be  seen  that  the  pathology  of  the  ossicular 
articulations  in  this  disease  is  somewhat  similar  to  that  of 
rheumatic  or  gouty  joints  in  other  parts  of  the  body — a 
fact  to  which  Wilde' and  Toynliee '  half  a  century  ago 
called  attention. 
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Operations  for  the  relief  of  dea&ess  and  tinnitus  resulting 
from  clironic  suppuration  of  the  middle  ear  are  division  or 
divukion  of  false  membranes  and  adhesions  binding  the 
ossicles  together  or  to  the  tympanic  walls  in  such  a  manner 
as  to  interfere  with  the  vibration  of  the  stapes ;  mobilization 
or  removal  of  the  stapes  ;  removal  of  the  remains  of  the 
drum-head  and  the  two  larger  ossicles. 

In  most  instances  the  first  ossicle  to  become  carious  or 
necrosed  as  the  result  of  chronic  intratympanic  suppuration 
is  the  incus,  because  of  its  imperfect  blood-supply  as  com- 
pared with  that  of  the  other  intratympanic  structures.  The 
entire  bonelet  may  disappear  as  the  result  of  a  few  weeks 
of  intratympanic  suppuration.  Ordinarily  the  descending 
process  is  the  first  portion  of  the  incus  to  disappear,  thus 
freeing  the  incus.  The  comparativtly  good  hearing  of 
patients  with  large  dry  perforations  of  the  membrana  is  due 
in  many  instances  to  the  fact  that  the  stapes  is  thus  freed  at 
an  early  stage  of  the  suppurative  process,  and  does  not  be- 
come involved  by  subsequent  contractions  and  adhesions. 
In  some  instances,  however,  this  fortunate  result  does  not 
occur,  and  the  detached  stapes  may  be  completely  buried 
in  a  mass  of  cicatricial  tissue  which  holds  it  immovable  in 
the  pelvis  of  the  oval  window.  When  not  detached  from 
the  incus  the  movements  of  the  stapes  may  be  interfered 
with  by  bands  of  tissue  binding  the  two  larger  ossicles 
together  or  to  the  tympanic  wall.  The  most  common  of 
such  bands  is  one  extending  from  the  long  process  of  the 
incus  to  the  tympanic  wall  and  the  malleus  handle  (Fig. 
232)- 

Division  or  divulsion  of  such  bands  is  in  some  instances 
followed  by  the  most  astonishing  improvement  in  the  hear- 
ing power  and  the  complete  relief  of  tinnitus.  In  suitable 
cases  more  permanent  results  are  secured  by  divulsion  or 
stretching  of  the  bands  than  by  cutting  them.  In  some 
cases  the  vibrations  of  the  ossicular  chain  arc  interfered  with 
by  an  adhesion  of  the  remains  of  the  drum-head  to  the 
promontory  in  such  a  manner  as  to  bind  down  the  malleus 
handle.  Under  such  circumstances  division  of  the  adhesion 
is  followed  by  improved  hearing  and  decreased  tinnitus. 
In  most   instances   divulsion  of  intratympanic   bands  and 
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adhesions  will  have  to  be  repeated  from  time  to  time  in 
order  to  secure  permanent  results ;  but  as  the  operations 
are  by  no  means  formidable,  when  required  they  may  be 
done  during  an  ordinary-  office  visit.  In  the  divulsion  of 
bands  and  adhesions  care  should  be  exercised  that  sufficient 
force  is  not  employed  to  endanger  dislocation  of  one  of  the 
ossicles,  more  especially  the  stapes.  After  division  of 
synechi^e  and  surgical  mobilizing  of  the  stapes  the  hear- 
ing power  can  sometimes  be  increased  by  the  use  of  an 
artificial  drum-membrane;  for  this  purpose  a  membrane 
made  of  paper,  as  first  employed  by  Blake,  answers  an  ad- 
mirable purpose,  and  is  sometimes  followed  by  so  much 


permanent  improvement  of  the  hearing  that  its  use  can 
finally  be  dispiensed  with.  The  permanent  improvement  is 
doubtless  due  to  "automobitization"  of  the  stapes  during 
hearing  as  the  result  of  wearing  the  disk. 

The  removal  of  the  two  larger  ossicles,  or  what  remains 
of  them,  is  admissible  as  a  means  of  improving  the  hearing 
or  diminishing  tinnitus;  but  ca.ses  are  hardly  conceivable  in 
which  all  the  improvement  possible,  as  regards  both  tinnitus 
and  hearing,  cannot  be  secured  by  the  division  of  adhesions. 
disarticulation  of  the  incudostapedial  joint,  or  mobilization 
of  the  stapes. 

The  kisiory  of  intratympanic  operations  for  the  relief  of 
deafness  and  tinnitus  is  somewhat  interesting.     The  acci- 
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dental  rupture  of  the  drum-head  having  resulted  in  the  im- 
provement of  a  deaf  person's  hearing,  Rioian  proposed 
making  an  artificial  opening  in  the  membrana  tympani  as  a 
i-cincdy  for  deafness.  Experiments  upon  dogs  and  other 
animals  as  to  the  effect  of  the  excision  of  a  portion  of  the 
drum-head  having  yielded  inconclusive  results,  Ches^iden, 
the  father  of  English  surgery,  wished  to  perform  the  opera- 
tion upon  a  criminal  condemned  to  death,  who  was  to  obtain 
hi'^  release  on  account  of  it.  In  a  foot-note  Wilde'  says 
that  the  case  is  referred  to  in  Walpolc's  Rcminiscfticcs, 
where  it  is  stated  that  the  criminal  was  the  surgeon's 
cousin  ;  and  that  he  was  actually  pardoned  through  the  in- 
tercessions of  Lady  Suffolk  (mistress  to  George  II.),  who, 
being  deaf,  wished  to  have  the  experiment  tried ;  but  t!ic 
operatioii  was  not  performed,  owing  to  the  popular  outcry 
against  it. 

In  1800,  Mr.  {afterward  Sir)  Astley  Cooper  published 
a  letter  in  the  P/iiioso/'ltical  Tmnsactioiis  entitled  "  Ob- 
servations on  the  Efiects  which  take  place  from  the  De- 
struction of  the  Membrana  Tympani  of  the  Ear,"  and 
soon  afterward  obtained  a  medal  from  the  Royal  Society 
on  account  of  the  success  that,  in  a  few  cases,  followed  the 
operation  of  puncturing  the  drum-head  for  the  relief  of 
deafness. 

Toynbee*  says  of  the  operation  :  "  In  Sir  Astley  Cooper's 
successful  cases  there  was  simple  obstruction  of  the  Eus- 
tachian tube;  and  there  is  little  doubt  that  the  affection 
would  have  yielded  to  simpler  measures  having  for  tlieir 
object  the  removal  of  the  obstruction,  while  the  cure,  instead 
of  being  temporary,  would  have  been  permanent.  In  the 
great  majority  of  cases  where  Sir  Astley  Cooper  punctured 
the  membrana  tympani  not  tlie  slightest  benefit  accrued, 
becaui^e  the  deafness  was  dependent  upon  other  causes  than 
ob.struction  of  the  Eustachian  tube;  and  in  some  cases  of 
deafness  from  debility  of  the  au  ditory  nerve  the  shock  of  the 
operation  greatly  aggravated  the  symptoms." 

In  1846,  Dr.  Butcher  read  a  paprer  before  the  Dublin 
Surgical  Society  on  the  evil  results  of  perforating  the  mem- 
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brana,  and  reported  two  deaths  as  having  apparently  oc- 
curred as  the  result  of  the  operation.' 

Notwithstanding  the  fact  that  Sir  Astlcy  Cooper  soon 
abandoned  perforating  the  drum-head  as  a  remedy  for  deaf- 
ness, his  instruments  and  the  tcchnic  of  his  operation  were 
modified  and  improved  by  Himley,  Itard,  Dclau,  Fabn'gi, 
and  others ;  while  the  operation  became  very  common  upon 
the  continent  of  Kuropc,  but  was  gradually  nearly  aban- 
doned there  also. 

The  operation  of  the  removal  of  the  drum-head,  malleus, 
and  incus  was  first  done  in  America  at  New  York,  in  (886. 
by  Samuel  Sexton,*  and  sliortiy  afterward  (iSSS)  in  Phila- 
delphia, by  Burnett.  The  operation  soon  became  very 
common  and  bad  results  multiplied.  At  the  present  time 
the  operation  for  the  removal  of  the  drum-head,  malleus, 
and  incus  in  non-suppurative  cases  is  in  bad  repute,  and 
there  is  a  disposition  to  abandon  it  entirely.  Probably  even 
those  American  aurists  who  have  performed  the  operation 
most  frequently  would  entirely  agree  with  Schwartse,  who, 
as  the  result  of  an  experience  of  more  than  twenty  years, 
during  which  time  he  has  done  the  operation  each  year  less 
and  less  frequently,  merely  says  of  it  that  it  is  not  entirely 
contraindicated. 

In  ! 892,  Jack' reported  the  results  of  t6  operations  for 
the  removal  of  the  .stapes,  and  in  the  following  year  the 
results  in  32  additional  cases.*  Both  Jack  and  Blake,  of 
Boston,  have  performed  the  operation  somewhat  frequently, 
but  without  uniformly  beneficial  results,  the  larger  percent- 
age of  good  results  being  obtained  in  suppurative  cases, 
where  it  is  probable  that  in  many  of  the  cases  operated  upon 
an  equally  good  result  might  have  been  secured  by  a  simpler 
and  less  serious  operation.  Of  the  21  cases  of  removal  of 
the  stapes  in  non-suppura.tive  cases  reported  by  Blake  in 
1893,"  tiiere  was  a  noticeable  improvement  in  the  hearing 

'  QuoletJ  bv  WiMf,  p.  z86. 

•  Thf  Ear  '<iwi  ih  Dhcoiti,  liy  Samuel  Sexton,  p.  368. 

■  '■  Remarkable  ImprDvemenl  hi  Hearing  by  Removing  tbe  Slape^"  by 
Frederick  I.  Jack,  M.  D.,  ill  Tram,  ef  Ih'  Aiuer.  OttJagicai  SoHrty,  1S92. 

•  "  Further  ObaervalH-ns  on  Rerooral  of  ihe  StapM,"  liiJ.,  (893. 

•  "Siapedectomyand  olher  Middle-ear  Oper»6on»,"  by  aarence  J.  Bl«ke, 
Ibuf.,  :893. 
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in  only  3  ;  and  only  in  2  of  these  3  was  there  improvement 
in  the  hearing  sufficient  to  be  of  any  practical  benefit. 

Conditions  pTeTeating  Uie  ceBsation  of  a  chronic  discharge 
from  the  middle  ear  arc  polypi ;  a  pulpy  or  granular  condition 
of  tho  mucous  membrane;  insufficient  drainage,  because  of 
a  small  pcrfiiration  or  one  unsuitably  situated;  necrosis  of 
one  or  more  of  the  ossicles  or  of  the  tympanic  walls ;  cho- 
lesteatoma. 

The  treatment  of  polypi  and  granulations  has  already 
been  described. 

In  some  instances,  where  a  large  perforation  exposes 
swollen  or  granular  mucous  membrane  upon  the  promon- 
tory, rapid  cessation  of  a  chronic  discharge  will  be  brought 
about  by  lightly  touching  the  parts  once  or  twice  a  week 
with  a  25  per  cent,  solution  of  chloracetic  acid  in  conjunc- 
tion with  the  treatment  already  advised  for  chronic  suppu- 
ration. 

The  mere  presence  of  localized  spots  of  necrosis  or  caries 
upon  one  of  the  lai^er  ossicles  is  hardly  a  sufficient  reason 
for  its  removal.  Perfect  cleaiiUness  and  good  drainage  is 
ordinarily  sufficient  to  bring  about  a  cure  of  the  condition. 
The  rubbing  of  the  parts  with  a  cotton-tipped  Allen  probe 
that  has  been  dipped  in  peroxid  of  hydrogen,  and  proper 
daily  intratympanic  syringing  will  have  a  stimulating  action 
upon  the  parts  and  will  aid  the  proliferation  of  epithelium 
over  the  diseased  area.  If  these  measures  fail,  the  malleus 
and  incus  should  be  excised  to  permit  freer  access  to  the 
attic  and  better  drainage. 

When  the  attic  has  become  epidermized,  scales  of  epi- 
dermis wiil  be  exfoliated  from  time  to  time,  until  a  little  ball 
of  chole.steatamatous  material  will  have  collected  in  the  attic 
and  perhaps  have  extended  into  the  aditus  as  well.  The 
disintegration  of  such  masses  is  a  common  cause  of  chronic 
suppuration  and  the  growth  of  polypi.  In  every  case  of 
long -continued  suppuration  the  presence  of  cholesteatoma 
may  be  suspected.  It  is  rare  to  fail  to  remove  by  intra- 
tympanic syringing  of  the  attic  cholesteatomatous  scales  in 
cases  of  long- con  tinned  middle-ear  suppuration  in  which 
the  discharge  originates  within  this  cavity.  The  removal  of 
such  little  masses,  and  also  the  granulation-tissue  or  small 
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polypi  that  their  presence  commonly  causes,  will  in  most 
instances  be  all  that  is  necessary  to  bring  about  a  cessation 
of  a  chronic  discharge  that  may  have  persisted  for  years. 
Under  such  circumstances  the  hearing  is  often  greatly 
improved. 

In  most  instances  where  it  is  necessary  to  resort  to  oper- 
ative procedures  for  bringing  about  a  cessation  of  a  chronic 
otorrhea,  the  mere  removal  of  the  remains  of  the  tvvo  lai^cr 
ossicles  will  not  be  sufficient,  and  it  is  far  preferable  to  re- 
sort to  Stacke's  operation,  which  consists  in  chiseling  away 
the  posterior  upper  wall  of  the  bony  meatus  in  order  to 
gain  ready  access  to  the  attic,  aditus,  and,  if  necessary,  the 


PiGr933. — Venical sajfiiuL  uction  tlxrouEhA  kfl  temporal  bone;  incdjcka  uu^v  i/ibB 
inuill^  A.Anintm  coniHlaln^a  pnninnrif  (he  cholesini'tmii ;  M,  iiudilory  nicBliu,    ^Ftiibi 


mastoid  antrum.  Stacke's  or  some  similar  operation  would 
certainly  be  necessary  to  bring  about  a  cure  of  the  chronic 
otorrhea  resulting  from  a  condition  similar  to  that  existing 
in  Figs.  233  and  234,  for  It  will  be  obsened  that  the 
cholesteatomatous  mass  occupies  the  mastoid  antrum  as 
well  as  the  attic,  and  it  would  be  absolutely  impossible  to 
remove  such  a  mass  except  through  a  comparatively  large 
opening.  It  should  be  borne  in  mind,  however,  that  no 
operative  procedure,  even  the  establishing  of  a  large  per- 
manent postauricular  opening,  can  be  expected  to  bring 
about  a  permanent  cure  of  chronic  otorrhea  due  to  the 
presence  of  cholesteatoma.  Reinhard  stales  that  mem- 
branes still  continued  to  exfoliate  in  the  cases  that  he  had 
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Operated  upon  by  establishing  a  large  permanent  postauric- 
ular  opening  into  the  antrum,  and  required  removal  to  pre- 
vent the  recurrence  of  suppuration ;  "  in  some  more  fre- 
quently, sometimes  but  once  in  three  years."  The  same  rule 
applies  to  all  cases  of  chronic  suppuration  where  the  middle 
ear  has  become  epidermized.  Whether  an  operation  has 
been  performed  or  not,  cholesteatomatous  masses  will  form, 
and  their  removal  from  time  to  time  is  necessary  in  order  to 
prevent  a  recurrence  of  the  suppuration. 

Where  the  middle  ear  is  dry,  exfoliated  epidermis  will  re- 
main for  a  considerable  period  within  it  without  giving  rise 
to  suppuration.  In  i  case  the  author  had  succeeded  in 
bringing  about  a  cessation  of  a  tedious  otorrhea  after  the 


removal  of  the  remains  of  the  malleus  and  incus.  One 
year  afterward  there  were  removed  from  his  attic  epidermal 
scales,  some  of  which  were  stained  with  pyoktanin,  which 
had  been  used  in  the  treatment  of  his  ear  the  year  before. 
Rtiapses  after  simple  mastoid  operations  in  cases  of 
chronic  otorrhea  were  notoriously  frequent,  and  in  all  such 
cases  the  necessity  for  a  secondary  operation  is  the  accu- 
mulation of  cholesteatomatous  masses  within  the  middle 
ear.  In  some  instances  years  may  elapse  before  such 
masses  cause  marked  aural  symptoms,  but  finally  suppura- 
tion occurs,  and  the  mastoid  antrum  has  to  be   reopened  tu 
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permit  the  remov^  of  material  that  fails  to  find  a  r^dy  exit 
through  the  tympanum  and  the  au<Iitor\'  canaJ.  Therefore 
it  is  better  in  cases  of  mastoiditis  occurring  in  the  course  of 
chronic  suppuration  to  do  a  radical  rather  than  a  simple 
mastoid  opemdon. 

In  some  instances  nature  does  a  Stacke  operation  as  the 
result  of  necrosis  of  the  lateral  bony  attic  wall,  or  a  lai^e 
permanent  postauricular  opening  may  occur  behind  the 
auricle,  leading  directly  into  the  antrum.  In  either  case  the 
middle  ear  becomes  completely  epidermized ;  but  suppura- 
tion tends  to  recur  if  epidermal  scales  are  not  removed 
from  time  to  time.  The  advantage  of  such  large  openings, 
secured  either  by  art  or  by  nature,  is  that  epiUermal  scales 
and  other  debris  can  be  readily  remo\'ed. 

Operation  for  the  Remoral  of  the  Semains  of  the  Drnm-head, 
Mallens,  and  Incus  in  Suppurative  Cases. — The  operation  is 
better  done  under  cocain  anesthesia  by  the  transfusion 
method  of  Ballin  (Fr)rmula  1 8)  or  a  general  anesthetic  may 
be  employed.  However,  when  a  large  amount  of  the  intra- 
tympanic  mucous  membrane  is  exposed  as  the  result  of 
disease,  except  in  ner\ous  patients,  simply  the  application 
of  a  lo  per  cent,  solution  of  cocain  j-iclds  &irly  satisfactory 
anesthesia. 

If  the  incudostapedial  articulation  is  intact  and  \-isible,  it 
is  well  to  begin  the  operation  by  severing  the  joint,  to  avoid 
possible  injurj'  to  the  stapes  while  removing  the  incus.  If 
the  menibrana  flaccida  is  intact,  the  shaqj-pointcd  knife 
(Fig.  229,  (•)  is  thrust  through  it  behind  the  short  process, 
as  close  as  possible  to  the  margin  of  the  annulus,  and  the 
incision  continued  backward  and  downward  for  a  sufficient 
distance  to  completely  sever  the  posterior  attachments  of 
the  malleus.  Without  removing  the  knife  from  the  wound 
its  edge  is  turned  in  the  opposite  direction,  its  point  is 
slightly  withdrawn  so  as  to  ride  over  the  malleus  above  the 
short  process,  and  the  anterior  attichments  of  the  malleus 
are  rapidly  severed.  The  neck  of  the  malleus  is  seized  witli 
Sexton's  foreign-body  forceps  and  an  effort  made  to  di.ilodgc 
the  head  of  the  malleus  from  the  scute  or  shelf  of  btme  on 
which  it  lies  in  the  lateral  portion  of  the  attic,  by  gentle 
pressure  inward  and  downward  with  the  forceps.     Should 


OPERATIONS   UPON   THE   MIDDLE   EAR  435 

gentle  manipulation  not  succeed,  it  is  probable  that  the 
malleus  is  held  in  position  by  adhesions  to  the  tympanic 
walls.  Any  adhesions  that  can  be  reached  should  be  sev- 
ered by  means  of  angular  knives  (Fig.  22g,  /  and  g).  By 
means  of  one  of  tlieae  knives  or  the  incus-hook  (Fig.  229,  b) 
traction  directly  outward  should  be  made  upon  the  tip  of 
tJic  malleus  handle  until  the  head  of  the  bonelet  is  dislodged 
inward.  If  now  the  bonelet  be  seized  in  the  neighborhood 
■  of  the  short  process  with  the  foreign-body  forceps  it  will 
readily  be  removed  by  traction — at  first  inward  and  down- 
ward and  then  outward. 

The  malleus  when  withdrawn  from  the  ear  should  be  in- 
spected to  determine  whether  or  not  the  incirs  is  adherent 
to  it  In  not  a  few  instances  the  bonelets  will  be  found 
firmly  bound  together  by  bony  ankylosis  or  strong  fibrous 
bands,  so  that  both  bonelets  will  be  removed  together.  If 
this  does  not  occur,  and  the  presence  of  the  incus  has  been 
determined  previous  to  the  operation  by  the  use  of  an  Allen 
probe  the  tip  of  which  has  been  bent  upward  and  guarded 
by  a  few  fibers  of  cotton  wrapped  about  it,  a  diligent  search 
should  be  made  for  the  incus  by  means  of  incus-hooks 
(Fig.  229,  k  and  /).  The  incus  will  probably  be  found  be- 
hind the  annulus.  dislocated  downward  and  outward  as  the 
result  of  the  withdrawal  of  the  malleus.  The  tip  of  its  long 
process  will  probably  be  found  close  behind  the  annulus 
posteriorly  and  somewhat  below  the  middle  of  the  tym- 
panum. If  the  incus-hook  (Fig.  239,  k  for  the  left  ear  and 
/  for  the  right  ear)  be  introduced  into  the  lower  part  of  the 
tympanum,  with  its  concave  surface  upward  and  the  tip  of 
the  hook  behind  the  annulus,  by  lifting  the  hook  slightly 
upward  and  at  the  same  lime  rotating  it  the  long  process  of 
the  incus  will  probably  be  puslicd  anteriorly  into  view  from 
behind  the  annulus.  In  executing  this  maneuver  it  is 
necessary  that  the  tip  of  the  hook  be  held  somewhat  closely 
in  contact  with  the  median  surface  of  the  annulus.  The 
rotation  of  the  hook  may  have  to  be  repeated  several  times 
before  the  incus-shank  is  brought  into  view.  The  ossicle 
will  probably  be  found  lying  snmcwhat  lower  down  in  the 
lymp,inum  than  would  naturally  be  ex[}ected,  but  if  careful 
manipulation  of  the  hook  fails  to  locate  it  in  this  region,  the 
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ossicle  should  be  searched  for  higher  up,  and  if  necessary 
the  other  hook  may  be  inserted  with  its  concavity  down- 
ward and  its  tip  behind  the  scute,  and  rotated  in  such  a 
manner  as  to  dislocate  the  ossicle  downward.  This  man- 
euver should  be  executed  with  great  care  and  gentleness,  as 
there  is  danger  of  pushing  the  ossicle  backward  into  the 
antrum.  After  the  incus  is  brought  into  view  it  should  be 
seized  with  the  forceps  manipulated  in  such  a  manner  as  to 
free  it  from  the  annulus  and  withdrawn. 

It  should  be  borne  in  mind  that  the  first  portion  of  the 
ossicle  destroyed  by  caries  is  the  long  process,  and  that  it 
sometimes  requires  but  a  short  period  of  suppuration  to 
cause  the  entire  destruction  of  this  ossicle.  Too  prolonged 
search  for  the  incus  after  the  removal  of  the  malleus  is  not 
advisable,  unless  it  is  certain  from  previous  examinations 
that  the  incus  is  cert.iiiily  present. 

After  the  withdrawal  of  the  incus,  the  edge  of  the  annulus 
and  the  tympanic  vault  sliould  be  carefully  searched  by 
means  of  a  cotton-tipped  probe  for  exposed  bone  or  areas 
of  granulations.  If  such  spots  be  found,  they  should  care- 
fully be  cureted  by  means  of  a  bent  curet  (Fig.  229,  A  or  i). 
The  success  of  the  operation  in  bringing  about  a  cessation 
of  persistent  or  recurrent  suppuration  will  often  depend 
upon  the  thoroughness  and  care  with  which  this  is  done. 
Any  remaining  portions  of  the  mcmbrana  should  also  be 
removed  with  the  probe-pointed  knife  or  with  a  curet 

The  remains  of  the  incus,  even  when  firmly  bound  down 
by  adhesions,  polypi,  and  cholesteatomatous  material,  may 
readily  be  removed  by  means  of  Allport's  ingenious  curet 
forceps  (Fig.  235).  The  closed  blades  of  the  in.-itrument  are 
introduced  into  the  attic,  then  cautiously  opened,  and  the 
incus  or  a  polypus  searched  for.  When  something  is  felt 
to  be  within  the  grasp  of  the  little  curets  in  which  the  blades 
terminate  the  instrument  is  withdrawn.  This  maneuver  is 
repeated  until  the  attic  is  completely  emptied  of  all  morbid 
material.  Sometimes  comparatively  large  polypi — whose 
presence  in  the  attic  is  unsuspected  because  they  cannot  be 
seen — are  removed  in  this  manner,  and  the  incus,  although 
unseen,  can  usually  be  extracted  with  comparative  ease. 
Care  should  be  used  when  working  in  the  region  of  the 


1 


oval  window  not  to  inadvertently  grasp  and 
stapes. 

In  operating  upon  the  anterior  or  inferior  portion  of  the 
tympanum  the  position  of  the  carotid  artery  and  the  bulb 
of  the  jugular  vein  should  be  borne  in  mind  (Figs.  236,343, 
259),  Ordinarily  the  jugular  vein  is  covered  by  bone  of 
sufficient  thickness  to  prevent  injury  to  the  vessel,  but 
sometimes  this  bone  is  lacking  and  the  vein  lies  just  below 
the  tympanic  mucous  membrane.  Several  cases  of  injury 
to  the  jugular  vein  during  intratympanic  operations  have 
occurred,  but  without  fatal  results.  Although  no  cases  of 
injury  to  the  carotid  artery  during  operations  upon  the  mid- 
dle ear  are  known,  yet  the  artery  lies  dangerously  near 
anteriorly,  and  it  is  well  to  use  a  probe-pointed  knife  when 


operating  in  this  locality.  Hemorrhage  from  this  portion 
of  the  artery  as  the  result  of  necrosis  has  almost  invariably 
sooner  or  later  terminated  fatally,  even  after  ligation  of  the 
internal  carotid  artery  in  the  neck. 

After  the  removal  of  the  malleus  and  incus,  if  it  be  deemed 
necessary  in  order  to  gain  better  acce.ss  to  the  attic  for  after- 
treatment,  the  lateral  wall  of  the  attic  may  be  removed  by 
means  of  the  curet  {Fig.  356).  This  procedure  is  some- 
what more  difficult  than  the  Stacke  operation  (sec  p.  438), 
but  can  be  done  without  displacing  the  auricle  (a  source 
of  dread  to  many  patients)  and  yields  very  satisfactory 
results. 

The  after-treatment  of  the  operation  for  the  removal  of 
the  remains  of  the  drum-hend,  malleus,  and  incus  in  suppu- 
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rative  cases  is  similar  to  that  already  described  after  opera- 
tion in  catarrhal  cases. 


Pic.  njfi  — Vntical  frDDtil  Kctlon  (hrauKh  the  middle  nflbe  encml  irmiu:  , 
ri«.  />.  poilerior  panlDn  nf  ihEspec  men    .S'  KUIc  or  exiernal  bnny  will  of  ank^  Cannbd 
■nery^y    nwnial  jugular  ve  n      The  carotid  is  SMaiatcd  fiDin  [he  iinlai«- nrdiiin  Hull 
nf  Ihc  lymramlin  b)   an  Mimncly  ihln  stptUM  of  bum,  which  In  iHnnernn.  iHutKn  I* 

duKhg-  an  intralympanic  nperalion.  I'he  bull]  of  the  juehW  vein  b  tefvraltfd  fmw  tlk« 
cavity  of  Ihc  (ympanum  by  the  mucDU4  membnne  and  4  lMn»vp<llfll  of  iMe  <hM  n  hMr' 
lime*  lacking!.  The  bolb  of  the  jugfubr  yeln  hfta  been  woundBd  durtnr  llw  »lwnrtkiB  vt 
panii:ehie«l«  In  (he  spcciuHn  the  dnin-bead.  malleus,  mud  Ihcmt  bavedliAppeAKd  ui  rite 
result,  probably,  of  chronic  BUppnration.    I  From  a  phmofnph  Af  ■  dried  pfepumlliU  in  the 

Stacke's  Operation. — Tlie  indications  for  the  operation  are 
caries  of  the  walls  of  the  tympanic  cavity  and  ossicular 
excessive  growth  of  granulations  in  the  tympanic  cavity, 
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with  choksteatomatous  formation  in  the  attic ;  if  .suppuration 
continues  for  a  long  time  in  spite  of  careful  after-treatment 
following  a  mastoid  operation  according  to  Schwartze's 
method,  or  if  dangerous  symptoms  arise  during  the  after- 
treatment. 

Tcchnic. — ^An  incision  is  made  to  the  bone,  from  the  tip  of 
the  mastoid  around  the  attachment  of  the  auricle  to  a  point 
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cunulncdli,  anJlii  mat  Initaccs  k b dolrablF  in  open  thnc  cells  thomUEblv.  The  ridge 
between  the  CBlut  iuhI  ifae  operative  cnvity  HniJ  overhnnginB  edgu  have  been  allowed  la 
rrmtain  In  FiA.  vvj  npd  i^B  in  order  to  bcrilcr  show  the  Eopogniphy,  (From  a  phDiograph 
of  B  prep&niuip  LD  Ihfl  BHlhar*!  CDlle;:tian.) 

above  the  tragus.  The  periosteum  is  then  pushed  forward 
with  the  anterior  flap  until  the  superior  and  posterior  mar- 
gins of  the  osseous  canal  arc  brought  clearly  into  view. 
The  cartilaginous  canal  and  as  much  of  the  periosteum  as 
pos.sible  are  now  separated  from  the  bony  canal  by  means 
of  a  small  elevator.  An  Incision  is  made  through  the  loos- 
ened tissues  as  close  to  the  druni-head  as  possible,  and  by 
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traction  forward  upon  the  auricle  the  fu line! -shaped  mass  is 
pulled  out  of  tlic  bony  canal,  exposing  the  tympajiic  struc- 
tures clearly  to  view.  By  means  of  the  mallet,  gouge,  and 
curct  the  upper  posterior  wall  of  the  inner  meatus  is  re- 
moved, layer  by  layer,  until  the  attic  is  fully  exposed  to 
view.  If  the  malleus  and  incus  are  present  they  should 
then  be  removed  with  the  forceps,  care  being  exercised  at 
every  stage  of  the  operation  to  protect  the  stapes.  The 
chiseling  should  be   continued  until  the  curet  no  longer 
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catches  upon  an  overhanging  ledge  of  bone  while  being 
drawn  from  the  meatus.  If  it  is  thought  desirable  to  open 
the  antrum,  the  chi.seling  should  be  continued  posteriorly 
until  this  cavity  is  freely  exposed  to  view  (Figs,  237.  238). 
At  all  stages  of  the  operation  the  curet  (Fig.  256)  will  h« 
found  a  most  valuable  aid  to  the  removal  of  the  sharp  edge 
of  bone  overhanging  the  canal.  Its  curved  tip  should  be 
cautiou-sly  introduced  into  tlie  tympanum  beneath  the  over- 
hanging bone,  which  is  son:iewhat  rapidly  cut  away,  not  by 
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drawing  the  instrument  outward,  but  by  rotating  it  in  such 
a  manner  tliat  the  bone  is  cut  alternately  by  the  sharp  ante- 
rior and  posterior  edges  of  the  cup,  the  curved  tip  of  the 
curet  in  the  meanwhile  preventing  the  instrument  from  be- 
coming displaced.  In  order  to  afford  a  firm  grasp  upon  the 
instrument  while  executing  this  maneuver,  the  handle  of 
the  instrument  between  the  cups  is  made  very  broad  and 
roufjhened. 

After  all  affected  parts  have  been  removed,  the  attic  and, 
if  necessary,  the  antrum  fully  exposed,  the  soft  parts  are 
replaced,  the  external  incision  sutured,  and  the  auditory 
canal  lightly  packed  with  gauze. 

In  some  instances,  where  the  atdc  is  known  to  be  occu- 
pied by  pulpy  granulations  and  cholcstcatomatous  masses, 
it  is  well  to  perform  Stackc's  operation  after  opening  the 
mastoid  antrum  through  the  cortex  of  the  mastoid  accord- 
ing to  Schwartzc's  method,  subsequently  to  be  described. 

Kuster,  after  opening  the  mastoid  antrum  by  Schwartzes 
method,  chisels  away  the  intervening  bone  between  the 
meatus  and  the  artificial  opening  through  the  cortex  of  the 
mastoid.  The  disadvantage  of  this  method  is  that  it  is  some- 
what slow  and  tedious,  and  that  the  removal  of  the  "scute" 
or  outer  wall  of  the  attic,  being  left  until  the  la.st,  i.s  apt  to  be 
slighted  and  neglected,  although  the  most  important  part 
of  the  o[>eration,  so  far  as  accomplishing  the  result  of  affect- 
ing ultimate  cessation  of  chronic  suppuration  is  concerned. 

Most  operators  prefer  to  use  for  opening  the  mastoid 
antrum,  either  by  Schwartze's  or  Stacke's  method,  a  chisel 
and  mallet.  Whiting's  set  of  chisels  and  gouges  (Fig.  257) 
being  ordinarily  employed  for  this  purpose. 

When  chiseling  away  the  posterior  superior  wall  of  the 
meatus  and  opening  the  attic,  the  topographic  relation  of 
the  posterior  wall  of  the  meatus  to  the  descending  portion 
nf  the  facial  nerve  should  be  borne  in  mind.  The  aqure- 
ductus  Fallopii  does  not  extend  downward  and  outward,  as 
stilted  in  some  text-books  upon  anatomy,  but  directly  down- 
ward (Figs.  239,  240).  Indeed,  if  two  probes  be  inserted 
into  the  facial  canals  through  the  stj-lomastoid  foramina  of 
any  skull,  it  will  be  found  that  the  probes  are  parallel,  or  in 
some  instances  incline  somewhat  toward  each  other.     Al- 
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though  the  course  of  the  descending  portion  of  the  facta] 
nerve  is  vertical,  yet,  because  of  the  upward  and  outward 
inclination  of  the  driim-hcad.  the  facial  nerve  approaches 
the  annulus  to  within  i  or  2  millimeters  posteriorly,  on  a 
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Icve!  with  the  center  of  the  meatus ;  hence,  if  the  whole  of 
the  posterior  wall  be  removed,  it  will  be  impossible  to  avoid 


injuring  the  facial  nerve.  The  Fallopian  canal  is  contained 
in  a  hard  mass  of  bone  (Figs.  240,  242),  and  hence  is  pro- 
tected to  a  certain  extent  from  injury  if  the  operator  is  skil- 


ful  and  careful.  The  student  should  study  the  to[Jographic 
relation  of  the  structures  involved  in  operations  upon  the 
middle  car  by  preparing  a  large  number  of  frontal,  sagittal, 
and  horizontal  sections  of  the  ear.  Such  sections  should 
be  made,  not  through  a  separated  temporal  bone,  but  while 
the  bone  is  still  in  position  in  the  skull.  Injected  heads, 
sawn  in  half  through  the  sagittal  suture  and  mummified  by 
exposure  upon  the  roof  of  a  house  for  a  few  months,  are 
very  suitable  for  making  such  sections.     After  the  sections 


are  made  the  parts  should  be  freed  from  fat  by  repeated 
soakings  in  gasoUne  or  benzine.  By  careful  attention  to  this 
detail  the  .specimens  may  be  rendered  almost  devoid  of 
smell,  as  the  foul  odor  originates  principally  in  the  fat  of  the 
tissues. 

The  specimens  may  be  further  cleansed  and  bleached  by 
placing  them  in  the  sun  and  spraying  them  from  time  to 
time  with  an  atomizer  containing  pcroxid  of  hydr<^en  ren- 
dered slightly  alkaline  by   the  addition  of  liquor  potassx. 
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After  subsequent  drying  the  soft  parts  should  bu  preserved 
by  applying  to  them  several  coats  of  bleached  shellac  var- 
nish, which  may  be  made  to  assume  any  color  required  to 
render  the  structure  more  natural  in  appearance  by  the  ad- 
dition of  one  of  the  aniline  dyes.  Each  coat  of  varnish  is 
allowed  to  soak  well  into  the  soft  tissues  in  order  to  pre- 
serve them.  However,  specimens  of  a  large  section  of  the 
head  prepared  in  this  manner  arc  rather  too  realistic  to  show 
indiscriminately  to  office  patients,  as  by  the  skilful  use  of 


ciwrbal  poriloq,    Ab<tv4 


the  aniline  dyes  they  are  made  to  look  as  if  still  bleeding 
and  freshly  severed  from  the  body.  Therefore  if  it  Is  found 
convenient  to  have  a  few  specimens  like  Fig.  95  or  236 
for  example,  to  aid  in  the  explanation  to  patients  of  a  pro- 
posed operation,  it  is  better  to  coat  such  specimens  with 
aluminum  or  bronze  paint.  The  most  useful  sections  for 
purposes  of  study  are  a  vertical,  frontal  section  through  the 
spina  supramcatum  (Figs.  343.  248).  a  vertical  sagittal  sec- 
tion through  the  floor  of  the  tynipaiivm  {Fig.  341),  a  hori- 
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zontal  section  through  the  roof  of  the  meatus  (Fig.  243), 
and  a  section  parallel  to  the  inner  wall  of  the  tympanum 
^Figs.  172,  173).  Besides  making  the  sections  through  the 
middle  ear.  the  student  would  do  well  to  operate  many 
times  upon  the  cadaver  before  attempting  any  serious  opera- 
tion invoUnng  the  middle  car  of  a  patient. 


ibxlkni.  the  saw  hnvitiit  pnHcd  ihrAngli  the 
angk  iiF  i(D  dcgrru  iriih  Ihc  nxf  of 


Uastoiditls. — The  Kxtcmal  and  Middle  Ear  of  a  Newborn 
Child. — At  birth  the  external  meatus  is  essentially  a  closed 
canal.  The  drum-head  lies  nearly  in  the  same  plane  with 
the  upper  wall  of  the  meatus  (Fig.  244),  and  forms  such  an 
extremely  acute  angle  with  the  lower  wall  that  the  upper 
and  lower  walls  are  practically  in  contact  except  for  the 
vcrnix  cascosa  (greasy  paste),  which,  covering  the  entire 
body  of  the  child  at  birth,  also  extends  into  the  auditoiy 
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canal,  coniplL*tely  blocking  it  up  so  that  no  air  can  enter. 
The  drum-licad  is  covered  by  extremely  thick  tpidermis, 
while  the  cavity  of  the  tympanum  is  usually  completely 
filled  with  its  own  mucous  membrane,  which,  enormously 
hypertrophied  at  all  parts  of  the  tympanum,  is  thickest 
upon  the  Inner  wall,  where  it  is  markedly  hyperemic  and 
jelly-like  in  appearance,  in  marked  contrast  to  that  of  adult 
life,  which  upon  the  promontory  is  thin  and  nearly  blood- 
less in  appearance. 


Hence,  the  offspring  of  the  human  race  is,  like  that  of 
many  of  the  lower  animal."!,  bom  into  the  world  almost 
completely  deaf.  Almost  from  birth  the  eyes  of  an  infant 
follow  the  movements  of  indiviJual.s  about  the  room,  but  it 
is  not  until  the  eighth  or  tenth  day  after  birth  that  an  in- 
fant shows  any  evidence  of  hearing  the  sound  of  a  tuning- 
fork  held  clo.se  to  its  ear.  At  birth  or  soon  afterward  the 
tympanum  becomes  a  cavity  containing  air.     The  thick  cpi- 
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dermis  of  the  outer  layer  of  the  drum-head   is   exroliated 
and  the  mucous  cushions  within  the  tympanum  disappear. 
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The  osseous  canal  of  the  adult  is  represented  in  infants 
by  tlie  anniilus  tympanieus  or  processus  audilorius  (Figs. 
24s,  247),  one  of  the  three  separate  bones  comprising  the 
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temporal,  and  forming  by  gradual  development  the  vaginal 
process  of  the  auditory  meatus  of  the  adult.  The  rest  of 
the  canal  is  composed  largely  of  embryonic  tissues  covered 
by  skin,  and  measures  from  the  tragus  to  the  umbo  usually 
about  30  mm.,  while  that  of  the  adult  measures  from  31  to 
35  mm.  between  the  same  structures.  Becau.se  of  the  nearly 
horizontal  position  of  the  drum-head,  Shrapnell's  membrane 
(Fig.  172)  lies  so  near  the  orifice  of  the  canal  that  when 


..  (Grty). 


greatly  swollen  it  almost  protrudes,  resembling  a  polypus 
somewhat  in  appearance ;  indeed,  it  has  been  mistaken  for 
a  polypus  and  removed,  together  with  the  malleus  and  incus. 
"Yo  examine  the  drum-ltead  of  young  children  it  is  neces- 
sary to  draw  the  lobule  downward  in  order  to  detach  the 
lower  from  the  upper  wall  of  the  meatus.  The  ossicles, 
tympanum,  and  mastoid  antrum  are  nearly  as  large  as  those 
of  an  adult,  but  are  superficially  situated,  and  in  opening  a 
mastoid  abscess  in  an  infant,  therefore,  it  is  not  unusual  for 
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the  probe  to  pass  through  the  antrum  into  the  attic  for  a 
distance  of  nearly  i  inch.  The  mastoid  antrum  of  young 
infants  is  situated  immediately  above  the  posterior  tubercle 
of  the  aunulus  (Fiy.  245),  and  this  elevation  should  be 
searched  for  as  a  landmark  wht?n  operating  upon  the  tem- 
poral bone  of  infants.  It  should  also  be  borne  in  mind  that 
the  mastoid-squamous  suture  (Fig.  245)  is  not  ossified  at 
birth,  and  frequently  presents  large  dehiscences  during 
childhood,  so  that  when  making  the  primary  incision  for  a 


ma.stoid  operation  upon  a  young  child  the  point  of  the  knife 
should  not  be  pressed  with  force  against  the  bone  or  it  may 
enter  one  of  these  dehiscences  and  penetrate  the  cranial 
cavity.  The  incision  .should  be  made  with  due  deliberation 
until  the  bone  is  exposed  in  the  whole  length  of  the  incis- 
ion, and  the  periosteum  pushed  forward  with  great  care  and 
gentleness.  It  should  be  borne  in  mind  also  that  at  birth 
the  facial  iicn'C  emerges  not  on  the  inferior  surface,  but  on 
the  external  (lateral)  surface  of  the  temporal  bone,  at  a  point 
close  to  the  annulus  and  somewhat  above  its  inferior  border 
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{Fig.  245).  Unnecessary  cureting  within  the  mastoid  an- 
triiin  and  attic  should  also  be  avoided,  as  the  petrosquamous 
suture,  where  the  horizontal  plate  of  the  squamous  portion 
of  the  temporal  bone  unites  with  the  petrous  portion  to 
form  the  tegmen  or  roof  of  the  tympanum  and  antrum, 
remains  open  for  some  time  after  birth,  and  a  process  from 
the  dura  not  infrequently  extends  downward  to  unite  with 
the  mucous  membrane  of  the  middle  ear. 

The  Adult  Mastoid  Process. — At  birth  the  mastoid  proc- 
ess consists  of  a  small  flattened  tuberosity  containing  but 
one  ceil,  the  mastoid  antrum.  At  the  age  of  eight  years 
the  child's  mastoid  generally  contains  numerous  otlier  pneu- 
matic spaces  radiating  from  the  antrum,  and  its  topographic 


relations  are  well  shown  in  Fig.  245.  At  puberty  the  mas- 
toid has  become  a  distinct  prominence,  conic  in  shape,  with 
its  apex  downward.  It  may  or  may  not  contain  pneumatic 
cells  in  addition  to  the  antrum. 

Types  of  Mastoid  Strtictiirc. — There   are   four   distinct 
types  of  mastoid  structure : 

I .  The  pneumatic,  in  which  the  whole  mastoid  process  is 
composed  of  pneumatic  spaces  communicating  with  each 
other  and  with  the  antrum,  and  lined  with  a  continuation 
of  the  mucous  membrane  of  the  middle  ear.  The  pneu- 
matic spaces  may  be  large  (Fig.  249)  or  small  (Fig.  250). 
If  the  pneumatic  spaces  are  small,  one  comparatively 
cell  is  generally  found  at  ihc  mastoid  tip. 
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2.  The  diploetic,  the  entire  bone  containing  no  air-spaces, 
but  composed  of  diploetic  tissue. 

3.  The  pneu  mo  diploetic,  in  which  pneumatic  spaces  and 
diploetic  tissue  are  both  found  (Fig,  249). 

4.  The  sclerosed,  in  which  the  entire  bone  is  composed 
of  compact  bone  often  as  hard  as  a  tooth  (Fig.  25 1 ). 

Pathologic  Importance  of  Types. — Pathologically  and  sur- 
gically the  structure  of  the  mastoid  process  is  of  the  utmost 
importance.  In  the  pneumatic  type  of  mastoid  with  large 
cells,  pus  from  the  antrum  readily  finds  its  way  to  the  lateral 
surface,  but  in  the  diploetic,  and  more  especially  in   the 


sclerosed  type,  there  is  greater  danger  of  pus  burrowing  its 
way  into  the  cranial  cavity.  The  difficulties  of  the  mastoid 
operation  are  also  greatly  increased  by  the  compactness  and 
hardness  of  the  bone.  Where  a  large  cell  is  present  at  the 
mastoid  tip  with  a  thin  median  wall,  pus  is  more  likely  to 
find  its  way  into  the  digastric  fosss  than  to  penetrate  the 
thicker  external  cortex. 

Etiology. — Primary  inflammation  of  the  mastoid  never 
occurs  except  as  the  result  of  syphilis,  tuberculosis,  or 
traumatism,  especially  in  individuals  with  chronic  suppura- 
tion of  the  tympanum  and  attic.  The  symptoms  are  those 
of  acute  periostitis,  pain,  heat,  and  swelling  behind  the  ear. 
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few  days  the  periostitis  subsides  or  the  deeper 
s  become  involved.     In  such  cases  should  caries 
he   abscess- cavity  does   not    usually    communicate 
:  mastoid  antrum,  but  is  generally  superficially  situ- 
neath  the  cortex  of  the   bone.     However,  the  dis- 
almost  every  instance  is  the  result  of  an  extension, 
tinuity  of  structure,  of  inflammation  from  the  tym- 
I.     Politzer  states  that  in  every  post  mortem  that  he 
of  chronic  suppuration  of  the  middle  ear  the  mastoid 
'   were  diseased.     Mastoiditis,  then, 
lerally  the  sequence  of  acute  in- 
-   nation  of  the   tympanum   or  of 
nic  suppuration  of  the  middle  ear. 
ire  instances  suppurative  inflamnia- 
.  of  the  deeper  portion  of  theaudi- 
/  canal  may  extend  under  the  peri- 
^um    until    pus    appears    upon  the 
lurface  of  the  mastoid  beneath 
iosteum  (Fig.  252);  or  infection 
E^be  transmitted  by  means  of  the 
^which   traverse   canals   passing 
S  meatus  into  the  mastoid  cells, 
vlogy. — Tile  most  acute   cases, 
^^  ^  in  an  inflammation  of  the  mu- 
ms membrane  of  the  middle  ear  and 
"^mastoid  antrum,  and  extending  to  that     •.'■','  i 

F  lining  the  mastoid  cells,  run  a  most     Hir',.  ii'.' 

I  mpd  course,  but  a  few  days  elapsing  |maii"am„',mi'has'f,iJn"tn- 
betwcen  the  onset  of  tlie  disease  and  [|^|.y^^7^^^,""^]^"n 
the  operative  opening  of  the  mastoid  in  the  imhor-.  MbiiK^i). 
necessary  for  the  removal  of  pus  and 
necrotic  bone.  In  such  cases  the  pain  is  persistent  or  only 
temporarily  relieved  by  applications  of  ice  to  the  mastoid 
or  the  administration  of  opiates.  The  patient's  face  as- 
sumes the  expression  of  abject  woe.  He  eats  little  and 
sleeps  less.  The  infection  is  usually  streptococci,  which 
when  present  indicate  rapid  caries  and  the  necessity  for  an 
early  operation.  The  middle-ear  symptoms,  however,  may 
nave  subsided  and  for  weeks  all  signs  of  mastoiditis  have 
disappeared,  except  perhaps  shght  tenderness  on  deep  press- 
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ure  over  the  bone,  with  occasional  slight  shooting  pain 
through  it,  when  a  fluctuatinjj  swelling  appears  over  the 
mastoid  bone,  the  digastric  fossae,  or  in  the  deep  tissues  of 
the  neck,  indicating  that  spontaneous  perforation  of  the 
cortex  of  the  mastoid  bone  has  occurred  and  released  the 
contained  pus. 

The  changes  that  occur  in  slowly  progressive  inflamma- 
tion of  the  mastoid  cells  are  of  two  kinds.  Sometimes  a 
hmited  caries  is  produced,  the  surrounding  tissues   being 


thickened  and  consolidated  to  the  extent  of  entirely  oblit- 
erating the  pneumatic  spaces.  Where  the  active  inflamma- 
tion has  subsided  without  .suppuration,  hyperostosis,  or  con- 
solidation of  the  mastoid,  may  occur  without  necrosis  or 
caries. 

In  most  chronic  cases  the  mastoid  antrum  becomes  filled 
with  cholesteatomatous  masses,  thus  isolating  the  mastoid 
cells  from  the  tympanic  cavity.  Active  uiasloid  comf/iia- 
tio?is  during  chronic  suppuration  of  the  middle  car  fre- 
quently manifest  themselves  during  an  acute  exacerbati'm 
of  the  middle-ear  disea.se,  with  the  result  of  producing  an 
acute  inflammation  of  a  limited  area  of  bone  in  the  center 
of  a  sclerosed  mastoid. 

Caries  or  necrosis  of  the  mastoid  may  extend  inward  and 
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involve  the  lateral  sinus,  producing  phlebitis,  thrombosis, 
emboli,  and  their  consequences.  The  middle  fossa  of  the 
skull  may  also  be  penetrated  and  an  abscess  produced  be- 
neath the  dura  mater,  a  local  pachymeningitis  preventing 
further  extension  of  the  disease;  or  meningitis,  both  at  the 
base  and  convexity  of  the  brain,  or  brain-abscess  may 
occur. 

Symptoms. — In  acute  cases  the  first  symptom  is  intense 
pain,  involving  the  mastoid  and  often  the  whole  side  of  the 
head.  There  are  tenderness  on  pressure  over  the  mastoid, 
fever,  and  in  most  cases  swelling  and  congestion  of  the 
up[jcr  posterior  part  of  the  meatus.  In  the  more  chronic 
form  of  the  disease  the  patient  is  sometimes  remarkably 
free  from  pain,  almost  the  first  symptom  to  which  the  sur- 
geon's attention  is  called  being  congestion  of  Shrapnell's 
membrane,  with  swelling  at  the  upper  posterior  part  of  the 
meatus,  over  the  mastoid,  or  of  the  neck  below  the  ear. 
Especially  in  children,  the  external  cortex  of  the  mastoid 
may  be  penetrated  early  in  the  disease  and  the  pus  find  its 
way  underneath  the  periosteum.  Under  such  circum- 
stances the  whole  auricle,  when  seen  from  the  rear,  appears 
as  if  pushed  out  from  the  side  of  the  head  (Fig.  253). 

A  symptom  of  considerable  diagnostic  importance  is  J«rf- 
dcn  cessation  of  discliarge  from  the  meatus  in  the  course  of 
an  acute  otorrhea.  It  is  probably  caused  by  lack  of  suffi- 
cient drainage  from  the  attic  and  antrum.  If  the  discharge 
is  not  re-established  within  a  few  days,  mastoid  symptoms 
requiring  operative  interference  generally  manifest  them- 
selves. 

In  cases  requiring  operation  the  temperature  is  not  a  very 
reliable  guide.  In  some  cases  it  may  be  very  little  if  any 
above  the  normal.  Pain  on  pressure  over  the  antrum  or  at 
the  mastoid  tip  may  disappxar.  However,  when  in  con- 
junction with  tenderness  on  pressure  over  the  antrum, 
which  has  been  present  for  some  days,  there  is  swelling  of 
the  posterior  wall  of  the  meatus  close  up  to  the  drum-head, 
so  that  a  portion  of  Shrapnell's  membrane  is  hidden,  an 
operation  should  not  longer  be  delayed,  as  such  cases  rarely 
or  never  recover  without.  In  making  pressure  over  the 
antrum  the  observer  should  in.'icrt  his  finger  at  a  level  with 
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the  superior  border  of  the  meatus  into  the  angle  made  by 
the  junction  of  the  auricle  with  the  mastoid  and  press  upon 
the  bone  in  a  direction  backward  and  inward,  being  careful 
to  move  the  auricle  as  little  as  possible,  so  as  not  to  mis- 
take the  pain  commonly  caused  in  acute  suppuration  of  the 
middle  ear  by  movements  of  the  auricle  for  bone  tender- 
ness over  the  antrum. 

A  small  lymphatic  gland  is  found  upon  the  surface  of  the 
mastoid  about  \  inch  posterior  to  the  meatus.  Tenderness 
of  this  gland  should  not  be  mistaken  for  the  bone  tender- 
ness of  mastoiditis.  Should  this  gland  become  infected 
and  break  down  as  the  result  of  furunculosis  of  the  canal  or 
other  causes,  the  pus  will  be  beneath  the  skin  and  not 
beneath  the  periosteum,  and  consequently  the  auricle  will 
not,  when  seen  from  the  rear,  appear  pushed  out  from  the 
side  of  the  head  (Fig.  252).  Such  superficial  abscesses 
simply  require  opening  and  not  a  mastoid  operation. 

Persistent  tenderness  of  the  mastoid  tip  and  swelling  of 
the  tissues  of  the  neck  behind  and  below  the  mastoid  indi- 
cate the  presence  of  pus  in  the  digastric  foss;e  as  the  result 
of  suppuration  of  the  large  cell  at  the  tip  of  the  mastoid. 
Usually  the  median  bony  -wall  of  this  cell  is  thinner  than 
the  external  cortex  and  more  readily  breaks  down.  In 
such  cases  the  entire  tip  of  the  mastoid  should  be  removed 
at  the  mastoid  operation  and  the  abscess- cavity  in  the 
tissues  of  tlie  neck  laid  freely  open. 

It  is  often  difKcult  to  make  an  early  diagnosis  of  com- 
mencing otic  meningitis.  The  chief  symptom  at  the  begin- 
ning of  brain  complications  is  usually  headache,  which,  at 
first  intermittent,  soon  becomes  constant  and  increases  in 
severity.  Accompanying  the  headache  there  are  restless- 
ness, insomnia,  occasional  vomiting,  and  dulness  of  the  intel- 
lect. If  the  eye  be  examined  with  the  ophthalmoscope 
commencing  optic  neuritis  will  be  discovered.  In  children 
coma  frequently  occurs.  Dilatation  of  the  pupil,  paralysis 
of  the  accommodation,  strabismus,  ptosis,  or  paralysis  of 
other  muscles  of  the  body  may  sometimes  be  present  as  the 
result  of  brain- abscess.  The  symptoms  of  phlebitis  of  the 
lateral  sinus  with  the  formation  of  a  septic  clot  are  chills, 
followed  by  high  temperature,  the  characteristic  temperature- 


chart  of  septicemia.  The  circulation  becomes  checked  as 
the  result  of  the  formation  of  a  thrombus,  which  may  in 
cases  extend  downward  and  backward  to  the  torcuiar 
Herophili  or  into  the  jugular  vein,  where  it  may  be  felt  as  a 
hard  cord,  or  into  the  mastoid  vein,  producing  edema  and 
inflammation  of  the  posterior  portion  of  the  neck. 

Treatment, — When  there  is  congestion  of  the  posterior  | 
portion  of  Shrapnell's  membrane  and  swelling  of  the  neigh- 
boring tissues  of  the  meatus  a  free  incision  through  Shrap- 
nell's membrane  and  the  swollen  tissue  will  sometimes  abort 
the  attack.  The  mastoid  process  should  be  thickly  covered 
with  an  ointment  of  20  per  cent,  ichthyol  in  lanolin.  The 
parts  should  then  be  covered  with  waxed  paper  and  band- 
aged in  order  to  prevent  soiling  the  patient's  clothing  or 
bed-linen. 

Pain  is  best  combated  by  the  application  of  dry  heat  by 
means  of  a  hot-water  bag.  If  absolutely  necessary  an  ano- 
dyne should  be  administered.  I'ain  often  can  be  relieved 
entirely  for  days  by  the  application  of  cold  to  the  mastoid 
process,  either  in  the  form  of  an  ice-bag  or  Lciter's  coil. 
However,  this  method  is  becoming  less  popular,  as  cold  does 
not  control  the  suppurative  process,  but  simply  masks  its 
symptoms.     The  application  of  heat  is  the  better  treatment. 

Painting  the  mastoid  process  with  iodin  or  cantharidal 
collodion  renders  the  skin  so  sore  that  it  is  difficult  to  deter- 
mine whether  tenderness  on  pressure  is  the  result  of  the 
counter-irritant  or  inflammation  of  the  bone.  Ahhough  a 
favorite  method  of  treatment  with  the  aurists  of  hal£  a  cen- 
tury ago,  it  is  doubtful  if  counter-irritation  over  the  mastoid 
ever  accomplished  an  appreciable  amount  of  good.  The 
writer  has  been  called  in  consultation  to  see  2  cases  of  ery- 
sipelas apparently  resulting  from  the  application  of  canthar- 
idal collodion  over  the  mastoid.  One  of  these  cases,  an  old 
man  with  advanced  chronic  Bright's  disease,  proved  fatal. 

If,  notwithstanding  the  application  of  ichthyol  over  the 
mastoid,  dry  heat,  and  the  systematic  treatment  of  the  tym- 
panic suppuration,  the  tenderness  over  the  mastoid  is  not 
relieved,  and  pain,  sleeplessness,  and  loss  of  appetite  in- 
crease, it  is  necessary  to  operate. 

The    prognosis  in  uncomplicated  mastoiditis  is  not  un- 


favorable.  The  major  portion  of  cases  recover  with  or 
without  operation.  The  mastoid  tenderness  occurring  in  a 
large  proportion  of  cases  of  acute  suppuration  of  the  mid- 
dle ear  within  a  few  days  of  the  onset  of  tlie  disease  com- 
monly disappears  within  a  short  time  as  the  result  of  treat- 
ment. The  more  severe  forms  of  the  disease  occurring 
later,  providing  there  is  no  swelling  of  the  tissues  at  the 
inner  upper  portion  of  the  canal,  most  frequently  recover  1 
without  operation  if  properly  treated,  if  the  infection  is  not  , 
due  to  the  presence  of  streptococci  or  the  result  of  la  grippe 
The  prognosis  in  scarlatina,  tuberculosis,  diphtheria,  etc.,  is, 
of  course,  more  uncertain,  with  or  without  operation.- 

Thd  Mastoid  Operation. — History. — TJie  operation  of  open- 
ing the  mastoid  cells  was  first  proposed  by  Riolanus  about 
1600.  Fifty  years  later  the  performance  of  the  operation 
was  opposed  by  Sir  Thomas  Browne.  Trephining  the  mas- 
toid for  the  removal  of  the  products  of  inflammation  was 
first  done  by  Jean  Louis  Petit,  a  distinguished  French  sur- 
geon, who  died  in  1750.  The  Prussian  military  surgeon. 
Jasser,  trephined  the  mastoid  process  in  1776.  His  earlier 
operations  were  done  for  the  release  of  the  products  of  in- 
flammation and  were  highly  successful,  but  he  and  his  suc- 
cessors soon  lost  sight  of  the  true  indications  for  the  opera- 
tion, which  became  very  popular  and  was  frequently  per- 
formed for  the  relief  of  deafness  and  tinnitus.  Disastrous 
and  even  fatal  results  were  somewhat  numerous,  and  finally 
culminated  in  the  death  of  Baron  von  Berger,  physician  lo 
the  kin^  of  Denmark.  Berger  had  suffered  for  some  time 
from  noises  in  the  ears  and  gradually  increasing  deafness 
without  suppuration.  Perforation  of  the  mastoid  cells  and 
the  injection  of  an  astringent  solution  were  soon  followed 
by  fever  and  delirium,  which  ended  in  death  on  the  eleventh 
day.  At  the  post  mortem  the  mastoid  was  found  to  be 
almost  rudimentary  and  the  trephine  had  entered  the  brain. 
Death  resulted  from  purulent  meningitis.  Because  of  the 
prostitution  of  this  most  useful  operation,  trephining  the 
mastoid  fell  into  disrepute,  and  for  nearly  a  century  was 
referred  to  in  medical  htcraturc  as  one  of  the  curiosities  of 
surgery  rather  than  a  justifiable  procedure. 

The  status  of  the  mastoid  operation  was  re-established  by 
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the  writings  of  Forget,  in  1849,  and  those  of  Follin  and  von 
Trocitsch,  in  1859.  To  Schwartze  is  due  the  credit  of  de- 
veloping tlie  mastoid  operation  as  performed  at  the  present 
time.  Schwartzc's  first  scries  of  100  cases,  published  in 
1883,  gave  a  death-rate  of  20  per  cent.,  a  mortality  tJiat  has 
been  greatly  decreased  as  the  result  of  performing  the 
operation  earlier  in  the  Iiistory  of  the  disease,  before  intra- 
cranial complications  have  had  time  to  develop. 

Toynbee  '  says,  "  I  have  never  performed  this  operation, 
but  I  should  not  scruple  to  do  so  in  a  case  where  the  life 
of  the  patient  was  threatened."  He  describes  a  case  where 
mastoiditis  was  cured  by  wearing  a  seton  for  two  years  at 
the  back  of  the  neck.  Toynbee  of  London  and  Wilde  of 
Dublin  were  practically  the  fathers  of  modern  otology,  and 
Toynbee 's  observations  on  the  pathology  of  mastoiditis, 
and  its  intracranial  complications  make  interesting  and  in- 
structive reading  even  at  the  present  day.  As  indicating 
the  number  of  deaths  from  mastoiditis  in  Ireland.  Wilde* 
states,  that  while  compiling  the  cause."!  of  deaths  under  the 
census  commission  of  1 841,  his  attention  was  attracted  to 
the  number  of  cases  where  the  cause  of  death  returned 
was,  "  died  of  a  pain  in  the  ear"or"was  suddenly,  struck 
with  a  pain  in  the  ear."  As  an  example  of  how  mastoiditis 
was  treated  In  1840  and  the  disastrous  results  obtained  in 
some  cases,  the  following  extract  from  the  work  of  George 
Pilcher*  will  prove  interesting: 

"  A  young  man,  aged  seventeen,  complained  of  pain  and  im- 
mobility of  the  neck,  frequent  headache,  and  a  fetid  dischai^e 
from  the  left  car.  which  had  continued  severnl  weeks.  This 
dischai^e  had  been  preceded  by  acute  pain,  it  came  on  sud- 
denly, and  had  been  very  copious  from  its  first  appearance, 
with  an  offensive  smell.  He  had  been  deaf  in  that  ear  for 
some  months,  but  did  not  .seek  medical  assistance  until  mat- 
ter flowed  from  it.  The  neck  was  then  blistered,  the  ear 
syringed,  and  medicines  administered,  by  which  the  pain  of 
the  ear  was  relieved  ;  but  the  neck  became  more  stiff  and 
painful,  so  that  at  length  he  was  unable  to  turn  his  head  in 
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the  least.  I  found  the  muscles  on  the  left  side  rigid  and 
every  part  of  the  neck  exquisitely  sensitive,  but  especially 
near  the  atlas,  and  the  least  jarring  motion  caused  agony. 
Notwithstanding  he  represented  his  sufferings  to  be  con- 
tinual and  his  nights  very  frequently  dreadful,  his  appetite 
was  good  and  his  strength  sufficient  to  enable  him  to  pur- 
sue his  employment  as  a  compositor  in  a  printing-office. 
His  countenance,  however,  was  extremely  pallid  and 
anxious ;  pulse  90,  and  feeble.  From  these  symptoms  I  in- 
ferred that  he  labored  under  otitis,  which  had  probably  been 
communicated  to  the  bony  structure  of  the  inlernal  ear  and 
other  parts  in  the  base  of  the  skull;  the  prognosis  was, 
therefore,  unfavorable.  Leeches,  fomentations,  mercurials, 
and  gentle  aperients  produced  intervals  of  relief.  The  mal- 
ady, however,  evidently  continued  to  advance,  and  at  length 
he  could  no  longer  support  his  head  without  the  aid  of  his 
hands  nor  separate  his  teeth  more  than  \  inch.  He  lived 
in  continual  terror  of  moving,  and  fctt,  he  said,  as  if  his  neck 
were  broken.  Considerable  distortion  of  the  cervical  ver- 
tebrae was  now  apparent ;  the  spinous  process  of  the  dcntata 
projected  much  toward  the  right  side,  more  than  i  inch 
from  the  mesial  line,  and  a  slight  crepitus  could  be  felt 
upon  passing  the  finger  from  the  first  to  the  second  vertebra. 
On  either  side  of  the  atlas  there  was  an  unusual  fulness,  but 
the  central  part  appeared  depressed  and  it  yielded  to  gentle 
pressure,  which  often  seemed  to  produce  a  flow  of  pus  from 
the  diseased  ear.  A  burning  pain  came  on  in  violent  par- 
oxysms, extending,  as  he  described  it,  all  over  the  inside  of 
his  head;  it  was  excited  by  the  least  motion,  and  while  it 
lasted  he  raved  like  one  laboring  under  phrenitis ;  its  dura- 
tion varied  from  half  an  hour  to  two  or  three  hours.  He  be- 
came hecticand  e.vtremely  emaciated ;  obtained  no  sleep  with- 
out narcotics,  which  often  procured  a  night's  complete  rest. 
A  succession  of  blisters  were  applied,  but  without  benefit 
In  this  miserable  manner  he  proceeded,  with  little  vari- 
ation, for  six  weeks,  when,  while  his  nurse  was  attempting 
to  assist  him  in  raising  his  head  to  move  his  pillow,  he  sud- 
denly became  paralyzed  in  every  limb.  His  intellect  re- 
mained perfectly  clear  and  his  pulse  continued  about  90 ;  his 
respiration  was  not  remarkably  affected,  but  he  passed  a 
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motion  without  his  knowledge.     He  died  calmly,  about  six 
hours  after  the  occurrence  of  this  perfect  paralysis. 

"Inspection  of  ike  Body. — On  handling  the  neck,  pus 
flowed  abundantly  from  the  ear.  Upon  removing  the  cal- 
variuni  we  found  the  dura  mater  rather  adherent  and  more 
fluid  than  usual  in  the  arachnoid  cavity.  The  brain  appeared 
healthy  except  that  it  was  somewhat  injected.  No  other 
signs  of  disease  existed  within  the  skull,  but  pus  poured 
from  the  spinal  canat  through  the  foramen  magnum.  When 
the  muscles  of  the  neck  were  dissected  those  of  the  left  side 
were  found  degenerated  and  pervaded  by  veins  of  curdled 
pus.  The  atlas  was  tilted  on  one  side  and  very  movable. 
On  detaching  it  from  the  occiput  we  discovered  that  portion 
I  of  the  mastoid  process,  including  the  digastric  fos.sa,  and 
that  part  of  the  occipital  bone  connected  with  the  left  con- 
I  dyle  partially  destroyed  by  caries.  The  left  occipito-atlan- 
L  toid  ligaments  were  reduced  to  a  pulp  and  the  glenoid  sur- 
I  &ce  was  denuded  of  its  cartilage  and  roughened.  The  pro- 
s  dentatus  was  carious  and  its  ligaments  were  obliter- 
ated. The  theca  connected  with  the  first  and  second  verte- 
brae was  inflamed  and  surrounded  by  pus,  and  the  medulla 
itself  broken  down  and  mixed  with  sanious  matter.  The 
ulcerative  action  had  commenced  in  the  articulating  surfaces 
of  the  atlas  and  dentata  ;  and  an  opening  existed  between 
the  oblique  processes  of  the  second  and  third  vertebr;£  on 
the  right  side,  which  communicated  with  an  abscess  among 
the  muscles,  and  opened  by  a  small  aperture  into  the  upper 
and  back  part  of  the  pharynx." 

Technk. — The  instrucnents  required  for  the  convenient 
I  performance  of  the  mastoid  operation  are  scalpels,  five  or 
I  six  hemostats,  a  pair  of  broad  retractors,  Allport's  dilator 
[  {Fig.  358),  bone-gnawing  forceps  (Fig.  254),  bone-gouges, 
I  chisels  (Fig.  257),  a  mallet,  two  bone-curets  (Figs,  253,  356), 
1  a  .steel  grooved  director,  and  a  silver  probe. 
I  While  the  operation  of  opening  the  mastoid  is  generally 
[■performed  for  liberating  the  contents  of  a  septic  cavity,  it 
[  should  be  done  under  antiseptic  precautions.  The  instru- 
L  ments  should  be  sterilized  by  boiling  them  in  a  2  per  cent 
I  soda  solution  and  the  hands  of  the  operator  and  those  of 
"  s  assistants  disinfected  in  the  usual  manner.     The  patient's 


hair  should  be  sliaved  off  for  a  distance  of  about  2  inches 
above  and  beliind  the  ear  to  be  operated  upon.  The  skin 
covering  the  field  of  operation  should  be  disinfected  in  the 
usual  manner  and  the  auditory  canal  syringed  with  warm 
bichlorid  solution.  These  preparations  of  tlic  patient  for 
operation  are  better  made  previous  to  giving  the  ether.  If 
the  patient's  hair  is  long  it  should  be  covered  by  a  towel 
wet  in  bichlorid  solution  or  a  rubber  cap. 


If  the  drum-head  has  not  been  perforated  during  the 
course  of  the  disease,  it  is  best  to  preface  the  operation  by 
an  incision  around  the  posterior  periphery. 

An  incision  is  made  through  the  skin  to  the  bone  from 
the  tip  of  the  mastoid  to  a  point  above  the  helix.  The  in- 
cision should  be  as  close  to  the  insertion  of  the  auricle  as 


L. 


possible.  In  the  case  of  children  this  incision  should  be 
made  somewhat  deliberately  with  tlie  edge  of  the  knife 
rather  than  its  point,  so  that  there  will  be  no  danger  of 
thrusting  the  knife  point  deeply  into  a  dehisccncy  of  the 
bone.  In  the  case  of  adults  the  tip  of  the  mastoid  should 
be  located  with  the  end  of  the  index-finger  of  the  left  hand 
and  the  point  of  the  knife  thrust  at  once  through  skin  and 
periosteum  into  the  bone,     Maintaining  firm  pressure  with 
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the  knife  point  against  the  bone,  the  incision  is  continued 
upward  around  the  auricle  to  stop  at  a  point  just  short  of 
the  temporal  artery,  the  exact  position  of  which  has  pre- 
viously been  located  with  a  finger-tip  of  the  left  hand.  If 
the  incision  is  made  in  this  manner  it  will  cut  through  the 
periosteum  the  entire  length  of  the  cut,  and  facilitate  strip- 
ping the  periosteum  from  the  bone  without  tearing  it. 

After  the  incision  has  been  made  several  little  spurting 
arteries  will  require  clamping  with  hemostats  by  the  opera- 
tor or  his  assistant,  and  if  the  parts  are  brawny  and  swollen 
there  will  probably  be  a  somewhat  profuse  venous  hemor- 
rhage from  all  parts  of  the  wound.  This  can  be  controlled 
by  the  application  of  hot  water  or  may  be  disregarded  until 
the  periosteum  is  separated  from  the  bone,  as  it  will  cease 
after  Allport's  dilator  has  been  applied.  If  the  mastoid 
process  is  large  it  may  be  desirable  to  secure  additional 


space  by  making  an  incision  about  i  inch  in  length  at  right 
angles  to  the  original  incision  from  the  center  of  the  audi- 
tory meatus  toward  the  occipital  protuberance.  The  pres- 
ence of  this  second  incision  not  only  secures  additional 
space,  but  has  the  advantage  that  the  two  posterior  trian- 
gular flaps  fall  away  from  3ie  bone  and  do  not  require  the 
use  of  a  retractor  to  hold  the  wound  open. 

The  periosteum  should  be  separated  from  the  bone  with 
every  precaution  to  avoid  tearintj  it.  It  peals  off  from  tlie 
bone  very  readily  except  when  the  mastoid  is  rough,  and 
especially  at  the  tips  of  the  mastoid,  where  the  sternocleido- 
mastoid muscle  is  attached. 

Randall's  hand-gouge  {Fig.  255)  makes  a  very  good 
periosteum  elevator.  From  the  smoother  portions  of  the 
mastoid  the  periosteum  is  very  quickly  and  readily  pushed 
and  pried  loose,  but  the  tip  of  the  bone  requires  .some  skill 
and  patience,  as  the  attachments  of  the  muscle  are  tough 
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and  the  surface  of  the  bone  rough  and  uneven.  However. 
if  the  concave  surface  of  the  gouge  is  kept  closely  in  con- 
tact with  the  bone  and  the  edge  of  the  cliisel  is  sharp,  it  is 
possible  to  remove  the  periosteum  even  in  this  localiQ' 
without  tearing  it. 

As  soon  as  the  periosteum  has  been  separated  from  the 
bone  Allport's  dilator  (Fig.  258)  is  inserted  in  the  wound. 
As  the  instrument  is  opened  \iY  means  of  the  thumb-screw 
the  wound  becomes  widely  dilated  and  the  pressure  on  the 
soft  parts  is  sufficient  to  cause  all  hemorrhage  to  cease. 
Two  of  these  instruments  should  be  used ;  one  at  each  ex- 
tremity of  the  wound.  The  blunt  hooks  of  the  instruments 
should  be  kept  closely  in  contact  with  the  bone,  as  tlie 
blades  are  opened  in  order  to  grasp  all  of  the  tissues  effi- 
ciently. However,  as  previously  mentioned,  if  an  incision 
is  made  at  right  angles  to  the  original  incision,  no  dilator 
and  probably  not  even  a  retractor  will  be  required  to  ex- 
pose the  entire  surface  of  the  mastoid  during  the  operation. 


When  the  surface  of  the  mastoid  has  been  uncovered  by 
the  separation  of  its  periosteum,  it  should  be  inspected  care- 
fully with  a  probe  or  grooved  director  for  the  presence  of 
any  sinus  or  soft  spot  leading  through  its  cortex  to  an  ab- 
scess-cavity. If  such  a  sinus  is  found  it  should  be  explored 
with  a  probe  passed  in  the  direction  of  the  antrum  and  the 
softened  cortex  of  the  mastoid  carefully  scraped  away  with 
a  curet  (Fig.  253).  The  curet  should  be  used  in  such  a 
manner  as  not  to  endanger  the  lateral  sinus  (Figs.  259,  260). 

When  the  sinus  has  been  sufficiently  enlarged  it  may  be 
found  that  the  entire  mastoid  is  a  cavity  filled  with  pus  and 
pulpy  granulations,  every  trace  of  cellular  structure  having 
disappeared.  This  condition  of  aRairs  is  most  likely  to 
occur  in  large-celled  pneumatic  mastoids.  Under  such  cir- 
cumstances the  bony  overhanging  edge  of  the  external 
cortex  of  the  mastoid  should  be  clipped  away  with  the 
forceps  (Fig.  254)  until  the  abscess -cavity  is  thoroughly  ex- 
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posed.  The  pulpy  granulations  and  debris  should  then  be 
scraped  away  with  the  curet  until  firm  normal  bone  is  en- 
countered. However,  the  curet  should  be  used  with  gen- 
tleness and  judgment  in  positions  where  the  lateral  sinus  is 
likely  to  be  encountered,  so  as  not  unnecessarily  and  unex- 
pectedly to  expose  or  even  wound  this  important  vessel. 
The  position  of  the  mastoid  antrum  should  also  be  located 
with  a  probe  and  when  working   toward  it  with   the  curet 


^ 


the  position  of  the  aqu^ductus  Fallopii  (Figs.  173, 237,  239) 
should  be  borne  in  mind,  so  as  to  avoid  danger  of  cureting 
away  a  part  of  the  facial  nerve. 

The  floor  of  the  mastoid  antrum  Hes  just  behind  and  below 
the  spina  supramcatum  (Fig.  2C0),  in  a  direction  parallel  to 
the  tKiny  meatus.  If  the  operator  is  in  doubt  as  to  the  di- 
rection of  the  bony  meatus  it  is  permissible  to  insert  a  probe 


r 
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between  the  bony  and  membranous  meatus  so  as  to  be  ab- 
solutely sure  as  to  the  proper  direction  in  which  to  continue 
the  use  of  the  curet  or  the  chisel.  Not  infrequently  after 
the  abscess -cavity  in  the  mastoid  has  been  cleansed  there 
will  be  found  only  a  small  opening  into  the  antrum,  if,  in- 
deed, any  exist  large  enough  to  permit  the  passage  of  a 
probe.  The  bone  in  this  locality  is  sometimes  soft  enough 
to  permit  it  being  readily  scraped  away  with  the  curet. 
Under  some  circumstances  Randall's  hand-gouge  is  a  most 
useful  instrument.  The  index-finger  of  the  right  hand 
should  be  held  close  to  the  cutting  edge  to  prevent  the  in- 
strument slipping,  then,  by  slightly  rotating  the  instrument 
as  its  edge  is  pressed  firmly  against  the  bone,  even  the  hardest 
bone  may  be  partly  bored,  partly  gouged  out,  until  at  length 
the  antrum  is  reached.     The  operator  can  assure   himself 


that  it  is  certainly  the  antrum  that  has  been  opened  by 
passing  a  probe  forward  and  outward  through  it  into  the 
attic.  Fluid  syringed  into  the  antrum  should  appear  in  the 
meatus  unless  the  adiCus  or  attic  is  filled  with  granulations 
or  the  drum-head  is  not  perforated.  Should  this  be  the 
case  they  should  be  removed  by  means  of  a  small  curet 
(Fig.  239,  a),  being  careful  not  to  dislocate  the  incus  dur- 
ing the  procedure.  However,  should  it  prove  impossible  to 
syringe  from  the  attic  into  the  meatus,  no  especial  harm 
need  be  apprehended,  as  the  passage  will  be  probably  estab- 
lished within  a  short  time. 

Formerly,  when  the  main  abscess- cavity  had  been  thor- 
oughly cleansed  and  a  free  communication  established  be- 
tween the  mastoid  antrum  and  the  external  wound  the 
operation  was  considered  complete.     The  larger  porportion 
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of  cases  operated  on  in  this  manner  make  an  uneventful  re- 
covery and  the  resulting  scar  or  deformity  is  inconspicuous. 
However,  there  are  often  a  few  cellular  spaces  above  the 
meatus  and  in  the  root  of  the  zygomatic  process,  so  that  in 
cases  where  the  operation  results  in  the  formation  of  a  dis- 
charging sinus  the  fistula  frequently  leads  to  one  of  the 
cell-spaces  that  was  not  thoroughly  opened  at  the  time 


of  the  operation.  Hence  the  disposition  has  been  to 
make  the  bone  wound  larger  than  formerly  by  chiseling 
away  the  overhanging  edge  of  bone  above  and  behind  the 
meatus  and  also  the  root  of  the  zygoma.  Not  only  are  all 
cell-spaces,  if  present  in  this  locality,  by  this  method  of 
I  operating  removed,  but  the  mastoid  antrum  is  thoroughly 


exposed  and  becomes  the  bottom  of  a  shallow  cup-shaped 
cavity  from  which  exuberant  granulations  can  readily  and 
thoroughly  be  scraped  away.  The  flatter  wound  is  readily 
cleansed  and  dressed  after  the  operation  and  the  healing 
process  somewhat  shortened. 

In  the  tip  of  most  mastoid  processes  there  is  usually  a 
large  cell  even  when  the  bone  is  of  the  small-celled  diploetic 
type  (Figs.  249,  250).  It  is  best  in  all  cases,  therefore, 
to  remove  the  cortex  of  the  mastoid  tip  and  thoroughly 
expose  this  large  cell  if  it  be  present  to  inspection.  If  it  be 
filled  with  pulpy  granulations  these  should  be  scraped  away 
until  the  normal  bone  beneath  has  been  thoroughly  cleansed 
and  exposed.  In  a  small  percentage  of  cases  abscess  of  the 
large  cell  in  the  tip  of  the  mastoid  results  in  perforation 
through  the  median  wall  and  the  gravitation  of  pus  into  the 
digastric  fossa  and  beneath  the  sternocleidomastoid  muscle 
into  the  deeper  tissues  of  the  neck.  Under  these  circum- 
stances it  is  necessary  to  remove  the  entire  lip  of  the  mas- 
toid and  thoroughly  expose  the  abscess -cavity.  The  inci- 
sion through  the  skin  should  be  lengthened  along  the  an- 
terior border  of  the  sternocleidomastoid  muscle  and  the 
attachment  of  the  muscle  to  the  end  of  the  tip  and  median 
surface  of  the  tip  of  the  mastoid  severed  with  scissors  held 
as  close  to  the  bone  as  possible,  after  which  the  tip  is  verj' 
readily  removed  with  the  rongeur  forceps  (Fig.  254).  In- 
stances in  which  the  median  surface  of  the  large  cell  at  the 
tip  of  the  mastoid  has  been  perforated,  with  the  result  of 
the  gravitation  of  pus  into  the  digastric  fnssa  and  the  deeper 
tissues  of  the  neck,  were  first  described  by  Bezold  and  are 
hence  frequently  referred  to  as  Bezold  cases.  It  was  a 
neglected  case  of  this  type  that  is  quoted  from  Pilcher. 
Cases  of  this  type  are  characterized  by  a  brawny  swelling 
below  and  behind  the  mastoid,  and  movements  of  the  neck- 
are  extremely  painful  to  the  patient.  Not  only  is  it  neces- 
sary to  remove  the  entire  tip  of  the  mastoid  in  such  cases. 
but  the  abscess -cavity  in  the  tissues  of  the  neck  should  be 
thoroughly  laid  open  by  a  free  incision  through  the  skin. 
The  sternocleidomastoid  is  attached  not  only  to  the  tip  of 
the  mastoid  process,  but  to  the  base  of  the  skull  posteriorly. 
and  severing  its  attachment  to  the  mastoid  does  not  appar- 


ently  impair  its  functions.  However,  except  in  Bezold  cases, 
it  is  manifestly  not  absolutely  necessary  as  a  mere  matter  of 
routine  to  remove  in  all  cases  the  entire  tip  of  the  mastoid 
and  expose  the  digastric  fossa. 

If  no  softened  spot  or  sinus  is  found  upon  the  surface  of 
the  mastoid  bone  after  denuding  it  of  its  epithelium  it  will 
be  necessary  to  make  an  opening  by  means  of  the  mallet 
and  chi.sel.  For  this  purpose  the  spina  suprameatum  or 
spine  of  Henle  should  be  carefully  located  and  preserved 


'  during  the  subsequent  procedures  of  the  operation  to  serve 
as  a  landmark.  Some  portion  of  the  mastoid  antrum  will 
be  found  at  a  depth  of  from  12  to  22  mm.  in  a  direction 
parallel  to  the  meatus,  immediately  behind  the  spina  supra- 
meatum, in  a  space  called  the  suprameatal  or  triangle  of  Mac- 
Ewen  (Fig.  260).  If  at  a  depth  of  15  mm.  or  about  f  inch 
kr  when  chiseling  through  dense  bon  e  the  antrum  is  not  opened, 
[  the  operator  should  proceed  with  great  caution  to  avoid 
"ijuring  the  facial  canal  or entcringthe cranial  cavity,  as  the 
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antrum  may  be  small  and  easily  overlooked.  In  some  in- 
stances (Fig.  259)  the  lateral  sinus  is  much  further  forward 
than  is  indicated  by  the  shadow  (Fig.  260),  and  to  avoid  the 
danger  of  injuring  it  the  operator  should  keep  as  close  to  the 
meatus  as  possible  when  working  his  way  toward  the  mas- 
toid antrum  with  a  chisel  or  curet.  In  some  instances, 
where  the  drum-head  and  ossicles  are  partially  destroyed,  a 
silver  probe  with  its  tip  bent  at  a  right  angle  may  be  carried 
through  the  canal  into  the  vault  of  the  tympanum  and  held 
in  such  a  position  as  to  serve  as  a  guide.  If  the  chiseling 
and  cureting  be  continued  in  the  right  direction  wJtliin  the 
triangle  of  MacEwen,  that  is,  parallel  to  the  canal  and  a 
little  upward,  there  is  little  danger  of  wounding  any  impor- 
tant structure  before  the  probe  is  encountered.  When  chis- 
eling through  sclerosed  bones  (Fig.  251),  even  though  no 
cell  structure  nor  pus,  but  only  softened  bone  in  the  region 
of  the  antrum  is  encountered,  the  relief  of  all  mastoid 
symptoms  usually  follows  the  operation. 

As  the  lateral  sinus  is  sometimes  very  superficial  and  dis- 
placed far  forward  toward  the  meatus,  the  cortex  of  the 
mastoid  is  most  safely  removed  by  inserting  a  mode  rate- sized 
gouge  immediately  beneath  the  .spine,  «nd  keeping  as  close 
to  the  meatus  as  possible,  chiseling  a  long  strip  of  bone  down 
to  the  mastoid  tip.  It  may  be  advisable  to  chisel  a  second 
groove  parallel  to  the  first.  The  depth  of  the  grooves  should 
be  increased  if  necessary  until  cellular  tissue  is  encountered, 
when  the  chisel  may  be  discarded  for  a  narrow  curet  (Fig. 
256),  and  the  cellular  tissue  removed,  all  overhanging  edges 
of  the  cortex  being  cut  away  with  the  rongeur  as  the  opera- 
tion proceeds  until  the  mastoid  process  has  been  thoroughly 
eviscerated  and  the  antrum  converted  into  a  shallow  cup- 
shaped  cavity. 

AftiT'tfchnic. — After  the  operation  1.5  completed  the  audi- 
tory meatus  and  wound  should  be  irrigated  freely  with  warm 
sterilized  water.  It  is  not  advisable  to  use  solutions  of  cor- 
rosive sublimate  for  this  purpose  while  the  patient  is  under 
ether,  as  the  fluid  may  run  through  the  Eustachian  tube  into 
the  throat  and  an  unknown  quantity  be  swallowed.  If  neces- 
sary one  or  more  sutures  should  be  used  to  hold  the  auricle 
in  position,  the  wound  and  auditory  canal  lightly  packed 
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with  iodoform  gauze,  and  a  roller  bandage  applied  over 
sterilized  gauze  and  cotton. 

Twenty-four  hours  after  the  operation  the  dressing  should 
be  removed  from  the  wound  and  the  parts  carefully  in- 
spected. The  parts  should  then  be  thoroughly  douched 
with  a  1 :  1000  bichlorid  solution,  the  wound  again  packed 
lightly  with  iodoform  gauze,  and  sterilized  gauze,  cotton, 
and  roller  bandage  applied.  If  the  wound  be  packed  too 
firmly  with  the  iodoform  gauze  during  the  first  few  days 
following  the  operation  there  is  danger  of  injury  of  the 
{acial  nerve,  witli  resulting  transient  paralysis  of  some  of  the 
facial  muscles  ;  later  on  the  wound  may  with  advantage  be 
packed  more  firmly.  In  some  cases  the  wound  does  better 
if,  after  thoroughly  cleansing,  it  be  dusted  with  boric  acid 
and  packed  either  with  sublimate  or  sterilized  gauze.  This 
is  more  especially  the  case  if  the  Hps  of  the  wound  appear 
sluggish  and  the  exposed  bone  does  not  quickly  cover  itself 
with  granulations.  The  presence  of  edema  in  the  super- 
ficial tissues  about  the  wound  may  render  advisable  the  u.se 
of  a  wet  sublimate  dressing  for  from  twenty-four  to  forty- 
eight  hours.  Sometimes  exuberant  granulations  on  the 
superficial  edges  of  the  wound  will  require  removal  with 
the  curet  or  scissors,  as  the  wound  requires  to  be  kept  open 
until  firmly  healed  from  the  bottom,  a  result  that  usually 
requires  from  three  to  four  weeks. 

Usually  recovery  from  a  mastoid  operation  is  uneventful. 
Pain  and  sleeplessness  on  the  night  following  the  operation 
may  require  the  use  of  a  small  dose  of  chloral  and  bromid 
of  sodium  or  even  an  opiate.  Usually  the  temperature  is 
practically  normal  and  the  patient  entirely  comfortable  on 
the  morning  following  the  operation.  If  the  evening  tem- 
perature for  the  first  three  or  four  days  reaches  lOo"  or 
even  101°  F.,  it  need  occasion  no  anxiety.  When  the  tem- 
perature remains  normal  for  one  or  two  days  the  patient 
may  be  allowed  to  sit  up  and  move  about  in  his  room. 

Persistent  pain  and  sleeplessness  with  high  temperature 
following  the  operation  may  be  due  to  a  slight  attack  of 
local  periostitis  or  to  the  fact  that  all  the  foci  of  inflamma- 
tion in  the  mastoid  bone  have  not  been  reached  by  the 
chist;!. 
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Accidents  Occuning  During  the  Mastoid  Operatzon. — The 
middle  cranial  fossa  may  be  opened,  the  posterior  cranial 
fossa  may  be  opened,  and  the  lateral  sinus  exposed  or 
wounded.  One  of  the  semicircular  canals  may  be  pene- 
trated.   The  facial  nerve  may  be  wounded  or  divided. 

Occasionally  the  middle  cranial  fossa  extends  downward 
to  a  level  scarcely  more  than  \  inch  above  the  meatus  (Fig. 
260).  It  is  better,  therefore,  not  to  do  any  deep  chiseling 
in  this  locality  until  the  mastoid  antrum  has  been  located. 
After  this  has  been  accomplished  and  the  cavity  thoroughly 
exposed,  it  is,  of  course,  easy  to  locate  the  exact  position  of 
the  floor  of  the  middle  cranial  fossa  by  means  of  a  probe  in 
contact  with  the  tegmen  or  roof  of  the  antrum.  After  tiiis 
has  been  explored  with  the  probe  it  is  easy  without  the 
slightest  danger  of  entering  the  middle  cranial  fossa  to  re- 
move the  superficial  bone,  including  the  .spina  supramcatum 
above  and  behind  the  meatus,  in  order  to  secure  a  fl.it 
wound.  However,  if  the  middle  cranial  fos.sa  be  opened  and 
the  dura  exposed,  it  is  not  usually  a  very  serious  accident, 
as  the  dura  ordinarily  granulates  like  the  other  portions 
of  the  wound,  providing  the  operation  is  done  with  anti- 
septic precautions.  It  is  perfectly  justifiable  when  soft- 
ened bone  is  found  In  the  vicinity  of  the  tegmen  to  thor- 
oughly remove  the  diseased  bone  even  if  by  so  doing  the 
ditra  is  exposed,  as  by  this  procedure  a  small  extradural 
abscess  may  be  opened  whose  presence  otherwise  would  not 
be  suspected.  Should  pus  be  located  between  the  skull  and 
the  dura  the  opening  in  the  bone  should  be  made  suffi- 
ciently large  to  secure  ample  drainage,  but  exploration  with 
the  probe  between  the  bone  and  the  dura  should  be  under- 
taken with  extreme  caution  and  gentleness,  because  the  dura 
ordinarily  attaches  itself  about  such  an  abscess-cavitj-  to  the 
base  of  the  skull,  thus  isolating  the  suppuration  from  the  rest 
of  the  dural  surface  and  preventing  a  general  infection. 
However,  considerations  of  this  kind  should  not  be  allowed 
to  interfere  with  opening  the  skull  sufficiently  to  secure 
ample  drainage.  If  the  collection  of  pus  be  small  and  Uic 
mastoid  wound  flat,  it  probably  will  not  be  necessarj'  or 
desirable  to  insert  a  gauze  drain  between  the  bone  and 
the  dura. 
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Opening  the  Posterior  Cranial  Fossa  and  Wounding  the 
Lateral  Sinus  During  the  Mastoid  Operation. — In  diploetic 
and  small  compact  mastoid  bones  the  lateral  sinus  often 
occupies  a  position  more  anterior  and  superficial  than  is 
normally  the  case.  In  the  bone  shown  in  Fig.  259  a  care- 
less operatormight  readily  expose  and  open  the  lateral  sinus 
with  the  chisel.  In  very  rare  instances  the  sinus  is  not 
covered  by  bone  at  all,  but  lies  immediately  beneath  the  skin 
and  might  be  freely  opened  by  the  first  stroke  of  the  knife. 
However,  even  in  extreme  cases  of  anterior  position  of  the 
lateral  sinus,  there  is  usually  a  sufficient  space  of  compara- 
tively soft  bone  between  the  hard  bone  covering  the  sinus 
and  that  of  the  meatus  for  a  careful  operator  to  work  through 
safely  to  the  antrum  with  a  curet  or  gouge.  The  position 
of  the  lateral  sinus  is  often  apparent  after  the  cellular  tissue 
has  been  cureted  away,  a  distinct  oval  elevation  of  hard  bone 
gradually  shaping  itself  into  view.  This  elevation  is  the 
hard  bony  wall  of  the  sigmoid  fossa  in  which  the  lateral 
sinus  lies.  Should  the  bone  in  this  locality  be  carious  and 
soft  it  should  be  scraped  away  with  the  curet  and  the  sinus 
exposed,  because  extradural  abscess  is  somewhat  common 
in  this  locality.  When  the  lateral  sinus  is  torn  or  cut  during 
a  mastoid  operation  it  docs  not  spurt  like  an  artery,  but  a 
'  gush  of  blood  wells  out  from  the  wound,  pulsating  with 
each  heart-beat  as  it  flows.  The  lightest  pressure  of  the 
finger  upon  the  bleeding  sinus  causes  the  hemorrhage  to 
cease. 

When  the  lateral  sinus  is  accidentally  wounded  during  a 
mastoid  operation  a  small  piece  of  iodoform  gauze  should 
be  placed  on  the  sinus  and  held  in  position  by  the  finger  of 
an  assistant  and,  if  possible,  the  operation  completed.  The 
wound  should  then  be  firmly  packed  with  iodoform  gauze 
in  such  a  manner  as  to  control  the  hemorrhage  and  a  firm 
roller  bandage  applied,  The  dressing  should  not  be  dis- 
turbed unless  absolutely  neces.sarj'  before  the  third  or  fourth 
day.  At  this  time,  if  the  packing  over  the  sinus  is  sltnvly 
and  gently  removed,  in  all  probabihty  the  hemorrhage  will 
not  reappear.  Cases  in  which  the  lateral  sinus  has  been 
accidentally  wounded  generally  do  well  and  make  an  un- 
eventful recovery.     However,  it  is  wise  during  the  first  few 
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days  to  keep  such  cases  under  careful  observation  lesl  the 
bandage  be  displaced  and  a  hemorrhage  recur. 

Qptning  (hi  HorhoiiliiU  Semicircular  Canal  and  Wounding 
the  Facial  Ncn-c. — The  position  of  the  horizontal  semicir- 
cular canal  and  the  facial  nerve  is  shown  in  Figs.  173,  176. 
239,  240,  242,  and  259.     The  aural  portion  of  the  facial 
nerve  may  be  divided  into  a  horizontal  and  a  vertical  por- 
tion (Figs.  173,  176,  239).     The  horizontal  portion  is  em- 
bedded in  a  ridge  of  bone  just  above  the  oval  window.    The 
horizontal   semicircular  canal  hcs  just  above    posteriorly. 
Both  of  the  sestructures  are  embedded  in  ridges  of  ex- 
tremely hard  bone.    These  ridges  can  frequently  be  seen  in 
the  radical  mastoid  operation  as  soon  as  the  attic  is  well 
exposed,  and  hence  the  e.xact  position  of  the  ncn-e  located. 
The  simple  mastoid  operation,  even  when  it  is  sufficiently 
complete  to  convert  the  antrum  into  a  shallow  cup  in  the 
bottom  of  the  bone  wound,  does  not  expose  the  bony  ridges 
containing  the  horizontal  semicircular  canal  and  the  horizon-       i' 
tal  portion  of  the  facial  nerve.     However,  these  structures       \ 
lie  so  high  up  and  so  far  forward  that  there  is  little  danger       ' 
of  injuring  them,  except  by  a  careless  operator.     Ordinarily 
the  ridges  of  bone  containing  the   horizontal  semicircular 
canal  and  the  horizontal  portion  of  the  facial   nerve   are       ,, 
sufficiently   hard   and   thick   to   offer   great   resistance   to      ,1 
an  instrument,  but  occasionally  the  bone  is  very  thin  over       J 
the  horizontal  part  of  the  facial  nerve  or  may  in  part  be 
lacking,  so  that  the  nerve  lies  just  beneath   the  mucous 
membrane.     Hence,  if  at  the  close  of  a  simple  mastoid  ope-       ' 
ration  the  aditus  and  attic  are  found  to  be  full  of  exuberant       J 
granulations  and  the  small  curet  (Fig.  329,  a)  is  used  to       I 
remove  them,  it  should  be  employed  with  great  gentleness 
when  scraping  the  inner  median  wall  of  the  aditus. 

1  It  is,  however,  the  vertical  portion  of  the  nerve  that  is 

most  liable  to  injury  during  a  mastoid  opL-ration.  Because 
of  the  obhque  position  of  the  membrana  tympani  the  annu- 
lus  approaches  in  some  instances  as  close  to  the  nerve  as  J 
mm.  at  a  position  opposite  the  malleus  tip.  The  operator,  | 
therefore,  should  obsen'e  considerable  caution  in  removing 
much  bone  in  this  locality.  . 

I  When  the  bone  forming  the  facial  canal  is  necrosed  it  is       1 
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difficult  to  avoid  injuring  the  nerve  during  its  removal,  and 
hence,  if  the  nerve  is  partially  paralyzed  before  an  opera- 
tion, it  is  well  to  caution  the  patient  that  the  operation  may 
fail  to  relieve  this  condition  or  even  make  it  worse.  A  sim- 
ple bruising  of  the  nerve  during  a  mastoid  operation  is  fol- 
lowed by  transient  paralysis  of  the  muscics  of  one  side  of 
the  face.  The  paralysis  is  usually  worse  in  the  muscles  of 
the  lower  portion  of  the  face  because  that  part  of  the  face 
is  supplied  by  the  more  superficial  fibers  of  the  nerve. 
Cases  of  this  kind  and  paralysis  resulting  from  too  tight 
packing  of  the  mastoid  wound  almost  invariably  end  in 
complete  recovery.  It  is  stated  that  the  nerve  may  be  com- 
pletely severed  without  causing  permanent  facial  paralysis. 

INTRACRANIAL  COMMJCATIONS  OF  OTIC  DISEASE 

These  are  pachymeningitis  or  subdural  abscess,  lepto- 
meningitis, .serous  and  purulent;  cerebral  and  cerebellar 
abscess  ;  and  thrombosis  of  the  .sinuses. 

Subdural  or  Extradural  Aliscesa. — Pachymeningitis  is  an 
inflammation  of  the  dura  mater,  also  called  external  men- 
ingitis and  perimeningitis.  Gcitcrally  it  is  the  result  of  in- 
fection from  caries.  Fortunately,  under  such  circumstances, 
the  dura  generally  forms  adhesions  around  the  carious  area 
of  bone  and  thus  prevents  the  spread  of  the  infection.  The 
disease  then  becomes  a  subdural  abscess.  The  usual  sites 
of  subdural  abscess  following  aural  suppuration  are  the 
groove  for  the  lateral  sinus  and  the  su]>erior  surface  of  the 
petrous  bone.  Such  collections  of  pus  can  sometimes  be 
located  and  evacuated  by  surgical  intervention.  Cases  of 
spontaneous  evacuation  through  the  middle  car  have  been 
reported. 

It  is  not  very  unusual  during  a  mastoid  operation  to  open 
such  an  abscess  when  removing  carious  bone  with  a  curet. 
When  the  dura  is  thus  exposed  a  probe  should  be  used 
with  great  gentleness  in  order  not  to  break  up  any  adhesions 
that  have  formed  between  the  dura  and  bone  about  the 
abscess-cavity.  At  the  same  time  the  amount  of  bone  re- 
moved should  be  sufficient  to  permit  ample  drainage  from 
the  infected  dural  surface,  which  is  usually  covered  hy  gran- 
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ulations.  The  necessity  for  exposing  a  considerable  area 
of  dura  mater  by  cureting  away  carious  bone  need  occasion 
the  operator  no  uneasiness,  as  the  dural  surface  granulates 
and  heals  with  the  rest  of  the  mastoid  wound. 

Leptomeningitis  is  an  inflammation  of  the  pia  and  arach- 
noid in  contradistinction  to  pachymeningitis,  which  signifies 
an  inflammation  of  the  dura;  although,  as  ordinarily  em- 
ployed, the  word  meningitis  has  practically  the  same  signif- 
icance as  leptomeningitis,  -which  may  be  either  serous  or 
purulent;  general,  involving  the  brain  and  cord,  or  local. 
involving,  for  example,  only  a  portion  of  the  convex  suriace 
of  one  side  of  the  brain. 

The  avenues  of  infection  in  otic  leptomeningitis  are  the 
tcgmen,  the  sigmoid  sinus,  the  carotid  canal,  the  labyrinth, 
the  facial  canal,  and  the  lymphatics  or  blood-vessels,  it 
generally  occurs  as  the  result  of  caries  or  necrosis. 

Serous  leptomeningitis  bejpns  as  a  general  hyperemia  of 
the  pia  and  arachnoid,  followed  by  a  serous  exudation.  The 
dura  and  the  ventricles  become  distended  by  tlie  exudate 
with  resulting  pressure  symptoms. 

Slight  cerebral  irritation,  especially  in  children,  probably 
meningitis,  frequently  accompanies  acute  inflammation  of 
the  middle  ear.  The  symptoms  are  localized  headache  re- 
ferred to  the  temporal  or  occipital  region,  which  may  be 
tender  on  percussion.  Morning  and  evening  fever  is  some- 
times present  and,  in  infants,  convulsions.  These  symptoms 
may  disappear  within  a  short  time  as  the  result  of  purgation 
with  calomul,  bromid  of  potash,  and  an  ice-cap,  or  the  pulse 
may  become  rapid,  the  temperature  rise,  the  pupils  cease  to 
react  to  light,  and  hebetude  with  loss  of  consciousness  may 
occur.  In  a  boy  about  fourteen  years  of  age.  seen  at  the 
Philadelphia  Hospital,  who  presented  these  symptoms  on 
the  fifth  day  of  a  purulent  otorrhea,  immediate  relief  fol- 
lowed the  withdrawing  of  ij  ounces  of  cerebrospinal  fluid 
by  lumbar  puncture. 

Lumbar  punctnre  is  performed  as  follows:  The  patient 
either  sits  up  or  lies  upon  the  side,  with  the  back  arched 
and  the  knees  flexed  against  the  abdomen.  The  spine  of  the 
fourth  lumbar  vertebra  should  be  located  fa  line  drawn  from 

c  posterior  superior  spine  of  the  ilium  to  the  other  passes 
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across  it)  and  the  puncture  made  \  inch  to  one  side,  at  the 
level  of  its  lower  end.  The  needle  should  be  inclined  at  an 
angle  of  about  45  degrees  to  the  surface  of  the  skin,  and 
should  be  thrust  in  a  distance  of  from  2^  to  3  inches.  The 
most  scrupulous  asepsis  must  be  observed.  The  spinal 
fluid  flows  readily,  either  in  a  stream  when  the  pressure  is 
high  or  drop  by  drop  if  it  is  normal.  In  purulent  menin- 
gitis it  is  cloudy  and  contains  pus-cells;  in  tuberculous 
meningitis  it  is  usually  clear ;  in  cerebral  hemorrhage  it  may 
be  bloody,  but  as  admixed  blood  may  be  due  to  the  injury 
of  a  vessel  by  a  needle,  the  diagnosis  should  be  made  with 
caution.  The  quantity  obtained  varies  from  3  or  3  to  80  or 
90  ccm. — /.  c,  from  a  few  drops  to  3  fluidounces. 

Purulent  Leptomeningitis. — In  purulent  meningitis  the 
exudate  becomes  cloudy  and  mucopurulent  in  appearance 
from  the  presence  of  leukocytes.  The  bacteria  present 
vary  and  are  usually  those  found  in  the  otorrhea  that  has 
caused  the  condition. 

Pathology. — The  vessels  of  the  pia  and  arachnoid  are  in- 
fected and  the  membranes  become  cloudy.  A  serofibrin- 
ous or  purulent  exudate  distends  the  dura  or  may  exist 
only  in  patches.  The  cerebral  membranes  may  be  involved 
either  as  a  whole  or  in  part.  In  severe  cases  those  of  the 
spine  are  affected  as  well.  The  brain  or  cord  may  be 
softened  in  places  or,  as  Ander's  states,  no  gross  lesions, 
either  of  meninges,  brain,  or  cord,  even  microscopic,  are 
found  post  mortem  in  many  cases  presenting  the  clinical 
picture  of  meningitis. 

Symptotns. — The  temperature  is  usually  from  101°  to 
105°  F.,  and  exhibits  but  slight  variation  during  the  dayand 
night.  There  are  severe  headache,  photophobia,  vomiting, 
and  localized  or  general  convulsions.  Delirium  is  common 
in  young  subjects,  but  in  adults  the  patient  is  at  first  wake- 
ful, but  slowly  passes  into  a  condition  of  fatal  coma.  Pa- 
ralysis of  the  pupil,  strabismus,  and  ptosis  are  the  most 
frequent  forms  of  paralysis  present. 

There  is  often  retraction  and  fixation  of  the  head.  Re- 
flexes are  at  first  increased  and  later  diminished  or  absent. 
There  is  hyperesthesia  of  the  skin.  The  pulse,  at  first  full 
and  rapid,  later  in  the  disease  is   slow,  but  becomes  again 
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rapid  in  the  last  stage.  The  pupils  finally  become  dilated 
There  is  general  paralysis  and  death,  occurring  as  eariy  as 
two  or  three  days  or  the  fatal  termination  may  be  post- 
poned for  some  weeks. 

Treatment. — Where  the  symptoms  are  simply  those  of 
cerebral  irritation,  perfect  rest  in  l)ed,  large  doses  of  the 
bromids,  purgation  with  small,  frequently  repeated  doses  of 
calomel  and  salines.  Sometimes  the  local  abstraction  of 
blood  from  the  ear  by  means  of  leeches  and  an  ice-cap  are 
effectual  in  checking  the  attack. 

Where  lumbar  puncture  gives  relief,  it  should  be  repeated 
as  often  as  deemed  necessary.  The  procedure  is  of  value 
not  only  as  a  method  of  treatment,  but  as  a  matter  of  diag- 
nosis. The  amount  of  fluid  flowing  freely  through  the 
needle  indicates  the  degree  of  pressure,  and  the  microscope 
will  disclose  the  presence  of  pus  and  the  bacteria  causing 
the  infection. 

As  purulent  leptomeningitis  is  invariably  fatal  unless 
checked  in  time,  surgical  measures,  to  be  of  value,  must  be 
instituted  early.  When  tlicrc  is  no  doubt  as  to  the  diag- 
nosis the  mastoid  antrum  should  be  opened,  and  if  the 
amount  of  disease  met  with  is  not  sufficient  to  account  for 
the  symptoms,  the  cranial  cavity  also,  in  search  of  an  extra- 
dural abscess.  Even  if  no  pus  be  found,  the  opening  into 
the  cranium  with  the  consequent  local  depletion  and  relief 
of  tension  is  the  best  possible  treatment  and  has  been  fol- 
lowed by  recovery  in  some  severe  cases. 

Abscess  of  the  Oerebmm  and  Cerebellam. — Abscesses  of 
the  brain  following  otitis  are  probably  invariably  located  on 
the  affected  side.  They  may  be  single  or  multiple.  It  is 
the  white  substance  that  is  generally  involved.  The  Kicleria 
found  in  the  pus  are  various,  generally  those  found  in  the 
discharges  of  the  ear  that  has  been  the  cause  of  the  infec- 
tion. Saprophytes  or  the  micro-organisms  developing  in 
putrid  material  are  sometimes  present. 

The  disease  is  generally  the  result  of  chronic  purulent 
otitis  and  necrosis.  A  localized  pachymeningitis  as  the 
result  of  adhesions  about  the  necrosed  bone  prevent  the 
spread  of  the  infection  and  a  subdural  abscess  is  formed, 
which  in  turn  infects  the  brain  substance. 
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Symptoms. — Cerebral  abscess  may  present  no  symptoms 
for  many  months,  but  at  any  moment  acute  meningitis  may 
occur  or  increased  intracranial  pressure  result  in  coma  and 
death. 

In  the  early  stages  the  diagnosis  is  usually  not  easy. 
Severe,  deep-seated  pain  and  tenderness  over  the  temporal 
region,  optic  neuritis,  and  localized  paralysis  may  be  present 
to  a  greater  or  less  degree.  There  may  be  a  sudden  rise  of 
temperature  lasting  for  a  short  time,  followed  by  normal  or 
subnormal  temperature,  mental  dulness,  slowness  of  speech, 
increasing  cachexia  and  debility,  ending  sometimes  in  coma. 

The  symptoms  of  cerebellar  abscess  are  more  obscure 
even  than  in  cerebral  abscess  and  the  diagnosis  extremely 
difficult.  Subjects  of  cerebellar  abscess  may  present  ab- 
solutely no  symptoms,  and  yet  suddenly  die  as  the  result 
of  the  rupture  of  the  abscess  into  the  fourth  ventricle. 

Treatment. — ^Surgical  intervention  in  a!l  cases  of  intra- 
cranial suppuration  is  the  only  adequate  remedy.  As  a 
general  rule  the  cranial  cavity  should  only  be  entered  after 
removing  diseased  structures  from  the  middle  ear.  After 
the  antrum  and  attic  have  been  cleansed  the  original  skin- 
wound  is  enlarged  to  a  sufficient  degree  by  an  incision 
directly  backward  and  the  periosteum  detached.  The 
groove  for  the  lateral  sinus  is  then  cautiously  opened  by 
means  of  a  mallet  and  chisel  and  the  sinus  examined  care- 
fully for  thrombus.  If  no  clot  is  found  the  opening  into 
the  skull  is  enlarged  by  means  of  the  trephine,  chisel, 
or  cutting  forceps  (upward  to  reach  the  middle  or  down- 
ward to  reach  the  posterior  cranial  fossa).  While  pro- 
ceeding with  the  operation  it  is  possible  that  an  extradural 
abscess  may  be  opened.  Under  such  circumstances  free 
drainage  should  be  secured  and  the  wound  dressed.  If  no 
such  collection  of  pus  is  disco\'cred  while  enlarging  the 
cranial  opening  a  flexible  grooved  director  should  be  passed 
in  different  directions  between  the  dura  and  the  skull  in 
search  of  pus,  and  finally  the  tegmen  of  the  antrum  and 
attic  removed,  as  an  extradural  abscess  is  not  infrequently 
located  upon  this  thin  plate  of  bone. 

In  using  a  Irc/tkivc  for  exploration  of  the  cranial  cavity 
one  of  at  least  ^  inch  should  be  employed.     If  the  center 
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pin  of  a  trephine  of  this  size  be  placed  upon  the  bone  \  inch 
behind  the  center  of  the  meatus  and  \  inch  above  Reed's 
base  line  (which  is  an  imaginary  line  passing  through  the 
center  of  the  nieatus,  touching  the  lower  border  of  the  orbit 
and  extending  backward  to  the  ocdpttal  protuberance), 
when  the  disk  of  bone  is  removed  from  tlie  skull  it  will 
expose  the  lateral  sinus,  which  usually  is  reached  more 
quickly  than  when  the  chisel  alone  is  used. 

For  epidural  abscess  the  center  pin  of  the  trephine  should 
be  placed  upon  the  skull  i  inch  above  the  center  of  the 
meatus.  The  resulting  opening  in  the  skull,  if  suffidentiy 
enlai^ed  with  the  rongeur  forceps,  will  enable  the  operator 
to  explore  the  surface  of  the  tegmen  of  tlie  antrum  and 
tympanum.  The  posterior  cranial  cavity  may  be  explored 
by  means  of  a  trephine  opening  if  the  center  pin  of  the  in- 
strument be  placed  1^  inches  behind  the  center  of  the 
meatus  and  \  inch  below  Reed's  base  line.  Both  the  middle 
and  the  posterior  cranial  cavities  can  be  explored  by  means 
of  a  trephine  opening  if  the  center  pin  of  the  instrument 
be  placed  ij  inches  behind  the  center  of  the  meatus  and  ij 
inches  above  Reed's  base  line.  As  the  skull  in  this  position 
is  comparatively  thin,  it  i.s  easy  from  such  a  trephine  open- 
ing with  the  rongeur  forceps  to  tear  away  the  skull  either 
downward  into  the  posterior  fossa  or  forward  into  the 
luiddle  fossa. 

If  cerebral  abscess  be  pre.^ent  near  the  surface  the  dura 
will  bulge  without  pulsation  into  the  wound.  Selecting  a 
spot,  a  small  sterilized  hollow  needle  is  carefully  inserted 
in  the  brain.  Should  pus  escape  or  the  needle  yield  a 
fetid  odor  when  withdrawn,  the  dura  is  incised  and  a  trocar 
pas.sed  in  the  required  direction.  If  a  definite  pus-cavity  be 
emptied  of  its  contents  it  should  be  washed  out  gently  with 
a  warm,  sterilized, saturated  solution  of  boric  acid,  a  drainage- 
tube  inserted  into  the  tract  of  the  trocar,  the  wound  closed, 
and  a  dressing  applied.  The  abscess- cavitj'  should  be 
washed  out  each  day  with  warm  boratcd  water  and  the 
drainage-tube  shortened  at  each  dressing  until  the  ahscess- 
cavity  has  closed. 

Whiting  has  devi.sed  an  instrument  which  he  calls  an 
(Hcephaloscopc,  through  which  the  interior  of  the  abscess- 
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cavity  can  be  inspected.  The  itistriiment  somewhat  restm- 
bles  an  ear  speculum  and  through  it  the  abscess- cavity  can 
be  irrigated  and  packed  with  gauze  without  injuring  the 
normal  brain  tissue. 

An  abscess-cavity,  having  been  located  by  means  of  a 
hollow  needle  or  grooved  director,  the  brain  tissue  is  incised, 
the  encephaloscope  inserted,  and  the  cavity  irrigated.  Iodo- 
form gauze,  previously  saturated  with  a  solution  of  peroxid 
(i  :  4  of  water),  is  then  gently  packed  into  the  cavity  and 
the  encephaloscope  withdrawn.  The  packing  is  chanjjed 
each  day  until  the  abscess-cavity  has  closed.  The  wound 
in  the  dura  is  then  allowed  to  heal  and  the  skull  wound 
to  fill  with  granulations  and  close  as  in  a  radical  mastoid 
operation. 

If  exploration  of  the  middle  cranial  fossa  does  not  yield 
results  sufficiently  definite  to  account  for  the  symptoms  the 
wound  in  the  skull  is  enlarged  downward  sufficiently  to 
permit  access  to  the  structures  below  the  tentprium.  The 
exploration  in  this  region  should  be  conducted  on  the  same 
general  principles  as  in  the  middle  cranial  fossa,  but,  of 
course,  the  utmost  care  should  be  exercised  in  the  use  of 
the  exploring  needle. 

Sinus  Thrombose. — The  lateral  sinus  may  be  infected  by 
way  of  the  superior  petrosal  sinus  as  the  result  of  attic  sup- 
puration. Usually,  however,  the  infection  proceeds  from 
the  mastoid  cells  by  way  of  the  numerous  small  veins  that 
reach  the  sinus  through  the  bone.  An  early  stage  of  the 
process  is  the  occlusion  of  the  sinus  by  a  firm  fibrinous  clot 
which  may  extend  backward  as  far  as  the  torcular  He- 
rophili  or  downward  into  the  internal  jugular  vein.  The  de- 
velopment of  septic  bacteria  within  the  clot  leads  to  general 
septic  infection ;  and  if  the  patient  survives  long  enough, 
secondary  abscesses  appear  in  various  organs  of  tlie  body, 
septic  pneumonia  being  the  most  common  complication; 
but  it  should  not  be  forgotton  that  sinus  thrombosis  may 
produce  secondary  sinus  thrombosis  and  brain  abscess  on 
the  opposite  side.  Occasionally  sinus  phlebitis  occurs  as  the 
result  of  the  contact  of  necrosed  bone,  so  that  the  sinus  is 
easily  torn  during  the  mastoid  operation,  with  resulting 
severe  iiemorrhage. 
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Symptoms. — The  progress  of  tlie  disease  is  exceedingly 
insidious  and  the  symptoms  vague.  The  most  rehable  is  a 
sudden  great  rise  of  temperature,  followed  by  an  abrupt 
fall  at  successive  intervals  as  the  result  of  the  breaking 
down  of  a  portion  of  the  clot  and  the  passage  of  septic 
material  into  the  general  circulation.  Unless  the  thermom- 
eter be  used  every  two  or  three  hours  during  the  day  the 
characteristic  variation  in  temperature  may  readily  escape 
notice.  In  uncomplicated  ca.ses  intracranial  symptoms,  such 
as  severe  headache,  paralysis,  or  convulsions,  are  absent 
Sooner  or  later  symptoms  of  general  sepsis  occur — asthenia, 
emaciation,  an  ashy  hue  of  the  skin,  and  profuse  perspira- 
tion.    Severe  rigors  may  or  may  not  occur. 

A  certain  number  of  cases  of  primary  thrombosis  recover 
spontaneously,  although  it  is  impossible  to  state  how  many 
die  subsequently  of  secondary  cerebral  abscess  and  other 
sequel  EC  of  the  disease. 

Treatment. — Early  operation  if  the  diagnosis  is  certain. 
The  only  therapeutic  measures  of  value  are  those  which 
combat  the  asthenia.  Nutritious  food,  by  moutli  or  rectum, 
large  doses  of  quinin,  and  alcoholic  stimulants. 

When  the  mastoid  antrum  has  been  previously  opened 
the  original  opening  should  be  enlarged  backward  and 
downward,  and  the  dura  exposed  as  far  as  the  ocdpitotem- 
poral  suture.  After  the  sinus  has  been  exposed  the  presence 
of  a  clot  may  be  a.scertained  by  the  sense  of  touch  or  by  in- 
sertinff  a  sterilized  hypodermic  needle.  If  a  thrombus  is 
present  pus  or  foui-smelling  blood  are  usually  withdrawn, 
but  if  the  channel  is  normal,  fluid  blood  alone  enters  the 
syringe. 

To  remove  an  infectious  thrombus  the  sinus  is  frct'ly 
incised  and  its  cavity  emptied  by  the  delicate  u.se  of  a  curcl 
until  decidedly  free  hemorrhage  supervenes.  The  cavity 
should  then  be  packed  with  iodoform  gauze. 

When  the  clot  has  extended  downward  into  the  jugular 
vein,  as  evidenced  by  tenderness  along  the  anterior  border 
of  the  sternocleidomastoid  muscle  and  a  cord-like  structure 
occupying  the  position  of  the  vein,  the  vessel  should  be 
exposed,  laid  open  between  hvo  ligatures,  and  the  clot  r»> 
moved  as  from  the  lateral  sinus.     Any  large  tributarj-  vein 
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should,  liowever,  be  tied  before  dividing  the  jugular.  If  the 
operation  is  jjerformed  before  secondary  abscess  or  profound 
systemic  infection  has  occurred  it  may  result  in  the  re- 
covery of  the  patient. 

Facial  paxalrBiB  or  Bell's  palsy  is  a  paralysis  or  paresis  of 
some  or  all  of  the  muscles  supplied  by  the  facial  nerve.  In 
the  graver  form  of  the  disease  there  Is  complete  immobility 
of  the  muscles  of  expression  of  the  affected  side  of  the  face, 
slight  deafness  from  involvement  of  the  stapedius  muscle, 
unilateral  paralysis  of  the  uvula  and  the  palate,  and  unilat- 
eral impairment  of  the  sense  of  taste  at  the  anterior  two- 
thirds  of  the  tongue,  through  involvement  of  the  chorda 
tympani  nerve. 

Etiology. — The  disease  may  be  central,  as  the  result  of 
basilar  meningitis,  tumors  or  exostoses  at  the  base  of  the 
brain,  sypliilitic  lesions  in  this  situation,  or  aneurysm  of 
the  vessels  at  tlie  base  of  the  brain.  Not  a  few  cases 
are  apparently  rheumatic  and  result  from  exposing  one 
side  of  the  face  to  a  draft,  sitting  in  a  damp  room,  or 
suddenly  chilHng  the  body  when  overheated.  The  disease 
is  of  interest  to  the  aurist  chiefly  from  the  fact  that  it  may 
occur  as  a  complication  in  a  large  variety  of  middle-ear  affec- 
tions, or  as  a  result  of  the  nerve  being  bruised  or  wounded 
during  the  course  of  an  operation  upon  the  middle  ear,  or 
from  packing  the  wound  too  tightly  after  the  operation.  It 
should  be  borne  in  mind  that  the  facial  canal  arches  back- 
ward over  the  oval  window  and  then  descends  almost  per- 
pendicularly through  the  temporal  bone.  As  the  result  of 
the  oblique  position  of  the  drum-head  the  facial  canal  ap- 
proaches in  some  skulls  to  within  i  millimeter  of  the  annu- 
lus,  at  a  position  about  midway  between  the  floor  and  the 
roof  of  the  canal.  The  pressure  of  a  polypus  or  an  accu- 
mulation of  epithehum  or  cerumen  on  the  nerve  through 
the  Ihin  bone  in  this  region  is  sufficient  in  some  cases  to 
produce  paralysis  of  the  facial  nerve,  usually  remediable  by 
the  removal  of  the  offending  body.  Generally,  however, 
the  facial  ner\'e  in  its  passage  through  the  middle  ear  is  de- 
fended by  comparatively  thick  and  hard  bone.  In  some  in- 
stances, however,  the  bone  covering  the  nerve  above  the  oval 
window  is  as  thin  as  tissue-paper,  and  congenital  dehiscences 
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of  the  bone  of  this  region  are  by  no  means  uncommon,  so  tlul 
the  nerve  in  such  cases  lies  almost  immediately  under  the 
mucous  membrane.  Such  a  congenital  lack  of  bone  in  this 
position  explains  the  occasional  occurrence  of  facial  paraly- 
sis as  the  result  of  simple  non-suppurative  catarrh  of  Ihc 
middle  car.  Suppuration  of  the  middle  ear  is  a  common 
cause  of  facial  paralysis,  sometimes  so  slight  that  the  lack 
of  mobility  of  the  affected  side  of  the  face  can  be  detected 
only  by  the  closest  scrutiny  ;  at  other  times  Uie  paralysis  is 
complete  and  involves  all  the  muscles  supplied  bythe&cial 
nerve  on  the  affected  side  of  the  face.  Such  cases  are  doubt- 
less the  result  of  pressure  on  the  nerve  caused  by  spreading 
of  the  inflammation  from  the  mucous  membrane  to  the  bony 
wall  of  the  facial  canal  and  the  sheath  of  the  nerve,  and  are 
the  more  favorable  instances  of  the  disease;  for  after  the 
subsidi-'Hce  of  the  inflammation  and  the  absorption  of  the 
exudation  the  facial  paralysis  disappears  spontaneously. 
Facial  paralysis  occurs  during  caries  and  necrosis  of  the 
temporal  bone  if  the  inflammation  and  destruction  extend 
to  the  nerve ;  but  caries  of  the  facial  canal  is  not  always 
accompanied  by  paralysis,  for  instances  are  on  record  where, 
as  the  result  of  caries,  the  nerve  has  been  exposed  and 
bathed  in  pus  for  months  without  the  occurrence  of  fadal 
paralysis.  Facial  paralysis  in  more  than  one  instance  has 
followed  the  simple  removal  of  the  drum-head  and  laj^er 
ossicles,  and  is  not  uncommon  as  the  result  of  the  mastoid 
o[jeration.  Most  of  these  cases  ultimately  completely  re- 
cover, sometimes  even  when  there  was  reason  to  suppose 
that  the  nerve  had  been  completely  severed.  When  work- 
ing in  the  neighborhood  of  the  fadal  nerve  some  operators 
are  in  the  habit  of  directing  their  assistant  to  watch  for 
slight  twitching  of  the  muscles  of  the  face,  and  desist  im- 
mediately should  this  occur.  When  twitching  of  the  face 
occurs  under  these  circumstances  it  is  an  indication  that 
mischief  has  already  been  done  to  the  nerve,  and,  unless 
absolutely  necessary,  the  vicinity  of  the  facial  nerve  should 
be  studiously  avoided  during  the  Stacke  and  mastoid  opera- 
tions. Many  operators  are  accustomed,  when  performing 
Kiister's  operation,  to  guard  the  position  of  the  facial  canal 
with  a  bent  probe  or  similar  device  introduced  into  tlie  tym- 


panum  through  the  opening  in  the  mastoid  bone.  Doubt- 
less this  is  a  useful  procedure  in  some  instances,  but  the  use 
of  the  probe  in  tiiis  manner  is  apt  to  produce  a  misleading 
sense  of  security,  and  there  are  reasons  for  believing  that  in 
some  instances  the  injury  to  the  nerve  has  been  done  by  the 
slipping  of  the  probe  entrusted  to  the  hand  of  an  assistant 
rather  than  by  the  instrument  in  the  hands  of  the  operator. 
The  wound  in  the  bone  after  a  middle-car  operation  should 
be  only  lightly  packed  with  gauze,  especially  in  the  case  of 
children. 

Symptoms. — Double  facial  paralysis  is  somewhat  rare. 
When  it  does  occur  and  is  complete  the  face  is  absolutely 
expressionless  and  as  immobile  as  that  of  a  graven  image. 
In  a  case  observed  by  Troltsch  the  cornea  was  partly  dried 
as  the  result  of  ectropion  of  the  lower  lid,  the  under  lip 
hung  loosely  down,  and  the  chin  had  to  be  pushed  up  in 
speaking  and  eating.  Facial  paralysis  sometimes  appears 
quite  suddenly,  but  in  many  instances  there  are  premonitory 
symptoms  of  pain  in  the  side  of  the  head  and  twitching  of 
the  muscles  of  the  .side  of  the  face.  A  patient  suffering 
from  complete  facial  paralysis  is  unable  to  wrinkle  the  brow 
or  close  the  eyes,  although  the  upper  eyelid  often  descends 
somewhat  during  the  effort.  On  account  of  the  paralysis 
of  the  orbicularis  the  puncta  lacrimalia  drop  away  from 
the  globe  and  the  eye  is  constantly  suffused  with  tears,  and, 
being  no  longer  protected  from  dust  and  cold  by  the  mo- 
tionless lids,  soon  becomes  inflamed.  The  ala  nasi  on  the 
affected  side  cannot  be  distended  during  inspiration  and 
hence  nasal  respiration  and  the  sense  of  smell  are  impaired 
on  the  affected  side.  The  angle  of  the  mouth  drops  a  little 
and  is  drawn  somewhat  toward  the  unaffected  side.  While 
drinking,  some  of  the^uid  dribbles  from  the  corner  of  the 
mouth  ;  and  the  food  collects  between  the  cheek  and  the 
teeth,  .so  that  it  is  necessary  while  eating  to  remove  it  from 
time  to  time  with  the  finger.  If  the  cheeks  are  distended 
air  escapes  at  the  comer  of  the  mouth,  and  because  of  the 
paralysis  of  the  palate-muscles  it  is  usually  necessary  to 
employ  the  Eustachian  catheter  if  the  ears  require  inflation. 
The  hearing  is  usually  somewhat  impaired  as  the  result  of 
paralysis  of  the  stapedius  muscle,  but  sometimes  becomes 
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still  worse,  if  care  is  not  exercised,  from  Eustachian  salpin- 
gitis resulting  from  the  paralysis  of  the  tubopalatine  muscles. 
When  an  attempt  is  made  to  smile  the  entire  lower  part  of 
the  patient's  face  seems  to  move  toward  the  unaffected  side. 
If  recovery  does  not  occur  the  affected  muscles  sometimes 
undergo  atrophy,  so  that  the  affected  side  of  llie  face  looks 
smaller  than  the  other.  Contractures  and  spasms  of  the 
affected  muscles  in  some  cases  finally  occur,  the  spasms 
being  clonic  in  character  and  not  painful.  As  the  result  of 
contracture  the  angle  of  the  mouth  is  sometimes  drawn  up- 
ward and  the  nasolabial  fold  deepened  until  at  the  finit 
glance  it  would  appear  as  if  the  unaffected  side  of  the  face 
were  the  paralyzed  one. 

In  many  instances  the  paralysis  of  the  facial  muscles  is 
not  complete,  the  muscles  of  the  lower  portion  of  the  face 
being  the  ones  most  affected.  In  some  instances,  however, 
the  muscles  of  the  lower  portion  of  the  face  and  those  of 
the  forehead  as  well  will  be  almost  completely  paralyzed, 
while  the  eye  can  still  be  completely  shut,  although  with 
considerable  effort.  As  this  form  of  paralysis  is  the  most 
common  after  middle-ear  operations,  it  would  appear  tljat 
the  fibers  of  the  nerve  supplying  the  muscles  of  the  lower 
part  of  the  face  and  the  forehead  occu|}ied  a  more  super- 
ficial position  within  the  facial  canal  than  those  supplied  to 
the  orbicularis  palpebrarum. 

Diagnosis. — In  the  variety  of  the  tlisease  due  to  a  central 
lesion  the  paralysis  usually  occurs  after  an  apoplectic  seiz- 
ure and  other  muscles  are  ^nerally  affected  besides  those 
of  the  face.  Generally  in  such  cases  the  muscles  of  the 
forehead  and  the  orbicularis  palpebrarum  are  affected  to  a 
considerably  less  degree  than  those  of  the  other  parts  of 
the  face,  and  the  electric  contractility  of  the  affected  mus- 
cles is  not  affected  in  the  slightest  degree,  no  matter  how 
profound  the  paralysis  may  be.  In  a  certain  projiortion  <rf 
cases  the  unilateral  paralysisof  the  palate,  impairment  of  the 
function  of  taste  at  the  anterior  two-thirds  of  the  tongue. 
and  the  presence  of  a  disease  of  the  middle  car  that  is 
capable  of  causing  a  lesion  of  the  seventh  nerve  are  points 
that  will  help  to  clear  up  the  diagnosis.  In  i^eripheral  facial 
paralysis  it  is  sometimes  possible  to  determine  with  3  cer- 
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tain  amount  of  accuracy  tlie  portion  of  the  seventh  nerve 
in  wiiich  the  lesion  has  occurred.  If  the  lesion  is  above 
the  geniculate  ganglion  there  will  be  paralysis  of  al!  the 
facial  muscles  and  those  of  the  palate  and  uvula,  with  dis- 
turbance of  hearing  ;  but  the  sense  of  taste  will  be  unim- 
paired, because  the  chorda  tympani  nerve  enters  the  facial 
at  the  geniculate  ganglion.  If  the  lesion  is  between  the 
geniculate  ganglion  and  the  point  at  which  the  nerve  to  the 
stapedius  muscle  is  given  off  there  will  be  paralysis  of  the 
facial  muscles,  disturbance  of  hearing,  and  impairment  of 
the  sense  of  taste,  but  the  movements  of  the  soft  palate 
will  remain  unimpaired  because  its  motor  fibers  arc  supplied 
from  the  geniculate  ganglion.  If  the  lesion  is  situated  be- 
tween the  point  where  the  stapedius  nerve  is  given  off  and 
tiie  point  where  the  chorda  tympani  leaves  the  nerve,  the 
former  symptoms  will  be  present,  with  the  exception  that 
there  will  be  no  disturbance  of  hearing;  and  if  the  lesion  is 
below  the  point  where  the  chorda  leaves  the  facial  nerve 
there  will  simply  be  paralysis  of  the  muscles  of  one  side 
of  the  face.  In  order  that  the  above  .should  be  practical 
for  purposes  of  diagnosis  it  is  necessary  that  the  lesion 
should  be  sufficiently  great  to  involve  all  the  fibers  of  the 
nerve,  which,  of  course,  is  not  always  the  case. 

The  prognosis  depends  upon  the  nature  of  the  lesion  pro- 
ducing the  facial  paralysis.  When  a  portion  of  the  nerve 
has  sloughed  away  as  the  result  of  caries  of  the  temporal 
bone  recovery  from  facial  paralysis  is  not  to  be  expected, 
and  where  the  nerve  has  been  completely  divided  during  a 
middle- ear  operation  complete  recovery  rarely  occurs. 
Cases  of  paresis  of  the  facia!  nerve  and  cases  where  only  a 
part  of  ihe  muscles  of  the  face  are  involved  usually  result 
in  complete  recovery.  The  development  of  contractures 
and  spasms  is  a  most  unfortunate  event,  as  no  cases  where 
this  occurs  recover  from  the  facial  paralysis ;  and  consider- 
able deformity  of  the  face  is  usually  the  result  of  the  con- 
tractures and  spasms.  When  the  electric  excitability  of  tlie 
nerve  and  muscles  remains  unchanged  spontaneous  recov- 
ery in  from  three  to  eight  weeks  may  be  expected,  provid- 
ing the  middle-ear  disease  that  produced  the  lesion  of  the 
nerve  ceases  to  be  an  active  factor  in  the  case.      In  many 
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cases  the  excitability  of  the  nerve  and  muscles  lo  Ihe 
Faradaic  and  ^vanic  currents  begins  to  diminish  within  a 
few  days  of  tlie  onset  of  the  paralysis,  and  is  entirely  lost 
at  the  end  of  a  week  or  ten  days ;  and  this  extinction  of 
electric  excitability  continues  until  the  patient  begins  to  re- 
cover. Usually,  in  such  cases,  the  patient  is  able  to  pro- 
duce voluntary  movements  of  the  paralyzed  muscles  before 
the  nerve  begins  to  react  to  electric  stimuli.  The  case 
should  not  be  regarded  as  hopeless  when  electric  excita- 
bility of  the  affected  muscles  is  entirely  lost  for  a  short 
period ;  but  such  cases  make  a  tedious  recoverj',  and  a 
period  of  from  six  to  nine  months  usually  elapses  before  a 
cure  of  the  paralysis  occurs, 

Treatnunl. — If  diseased,  the  middle  car  should,  of  courec, 
receive  appropriate  local  treatment.  In  rheumatic  cases 
and  those  resulting  from  disease  of  the  middle  ear  it  is  well  to 
place  the  patient  upon  full  doses  of  iodid  of  potassium  and 
an  ointment  composed  of  equal  parts  of  mercurial,  iodin,  and 
belladonna  ointments  should  be  rubbed  into  the  skin  over 
the  mastoid  and  below  tlie  ear  sufficiently  often  to  keep  the 
parts  slightly  sore  to  the  touch.  After  from  one  to  three 
weeks  have  elapsed  and  reaction  has  set  in,  it  is  well  to 
begin  the  use  of  electricity,  preferably  the  Faradaic  current 
to  the  affected  muscles,  but  in  some  cases  better  results  arc 
obtained  from  the  employment  of  the  galvanic  current.  A 
weak  galvanic  current  may  be  sent  along  the  affected  nerve- 
trunk  by  placing  a  medium-sized  electrode  over  each  ear 
(the  negative  on  the  affected  side),  and  passing  a  current 
between  them.  The  Faradaic  current  may  be  applied  to  the 
affected  muscles  by  placing  a  small  electrode  over  them  in 
turn ;  or  the  electrode  may  be  passed  along  a  line  in  front 
of  the  auricle  in  order  to  reach  the  fibers  of  the  (x^s  an- 
serinus  where  they  cross  the  side  of  the  face.  The  current 
should  be  of  sufficient  strength  to  produce  contractions  of 
the  affected  muscles,  and  the  sittings  should  last  not  longer 
than  ten  minutes  every  day  or  every  other  day. 
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DISEASES  OF  THE  PERCEPTIVE  APPARATUS 


I  Diagnosis  Between  Middle-ear  Deafness  and  that  Besnlting 

I       firom  Disease  of  the  Internal  Ear, — Tiic  diagnosis  is   made 
I       fiom  the  history  of  the  case  and  by  means  of  tuning-forks. 
Sudden  deafness  without  pain  is  usually  the  result  of  im- 
pacted cerumen  or  of  disease  of  the  receptive  apparatus  of 
the  ear.     In  most  cases  of  long-continued  disease  of  the 

I  middle  ear  the  functions  of  the  labyrinth  become  impaired 
because  of  the  extension  of  the  disease  into  the  vestibule. 
It  should  be  borne  in  mind  that  there  are  a  few  very  short 
rods  at  the  commencement  of.  Corti's  organ  near  the  vesti- 
bule and  that  these  rods  are  set  in  vibration  by  high-pitched 
sounds.  Hence,  when  disease  of  the  middle  ear  has  ex- 
tended from  the  middle  ear  into  the  labyrinth,  hearing  is 
greatly  impaired  for  high-pitched  notes. 

A  vibrating  tuning-fork  with  its  handle  upon  the  mastoid 
is  heard  longer  in  middle-ear  disease  than  if  the  middle  ear 
were  normal.  If,  however,  the  functions  of  the  labyrinth 
are  impaired  the  reverse  is  the  case.  A  vibrating  tuning- 
fork  with  its  handle  upon  the  vertex  or  forehead  is  heard 
best  in  the  deafer  ear  in  cases  where  the  functions  of  the 
receptive  apparatus  are  unimpaired  (Weber's  method).  The 
sound  of  a  vibrating  tuning-fork  is  heard  longer  when  its 
tines  are  at  the  auditory  meatus  than  when  the  handle  is 
pressed  upon  the  mastoid  (Rinne's  test;  positive)  by  nor- 
mal ears  and  by  ears  in  which  deafness  is  mainly  the  result 
of  impairment  of  the  functions  of  the  receptive  apparatus, 
Rinne's  test  i.s  negative  in  cases  where  the  deafness  is  due 
to  impacted  cerumen  or  disease  of  the  middle  ear. 

It  must  not  be  supposed  that  tests  with  the  tuning-fork 
are  infallible ;  for  example,  in  cases  in  which  the  capsular 
ligament  around  the  stapediovestibular  joint  has  become 
stiff  as  the  result  of  disease,  it  is  easy  to  understand  how 
the  stapes  can  become  fixed  in  the  oval  window  as  the  re- 
sult of  a  blow  on  the  side  of  the  head  or  the  concussion 
produced  by  the  unexpected  discharge  of  firearms.  Under 
such  circumstances  suspension  of  the  function  of  hearing 
will  result  from  suddenly  increased  intcrlabyrinthine  press- 
ure.     The  symptoms  under  such  circumstances  would  all 
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point  toward  disease  of  the  labyrinth,  and  yet  the  hearing 
may  become  nearly  normal  as  tiie  result  of  vigorous  in- 
flation of  the  middle  ear  by  Politzer's  method.  It  is  evi- 
dent that  in  a  case  of  tills  kind  there  was  no  actual  disease 
of  the  labyrinth. 

Anemia  of  the  labyrinth  may  be  part  of  a  general  anemia 
or  due  to  some  local  cause  affecting  the  blood  supply,  such 
as  tumors  of  the  brain,  endocarditis,  osteosclerosis,  or  em- 
bolism of  the  auditory  artery. 

Symptoms. — After  profuse  hemorrhage  from  any  cause 
there  is  tinnitus,  vertigo,  and  nausea  as  the  result  of  anemia 
of  the  labyrinth.  These  symptoms  are  made  worse  by  sit- 
ting or  standing  and  are  decidedly  ameliorated  by  lying 
down.  The  same  is  true  of  anemia  of  the  labyrinth  from 
other  causes  than  hemorrhage.  In  anemia  of  the  labyrinth 
the  acuteness  of  hearing  is  more  or  less  impaired,  both  for 
aerial  and  bone-conduction. 

Treatment  is  addressed  to  the  general  condition  of  ihc 
patient. 

Hyperemia  of  the  lahyrinth  may  result  from  most  of  the 
acute  infectious  diseases,  middle-ear  inflammation,  some  in- 
tracranial diseases,  valvular  disease  of  the  heart,  the  meno- 
pause, plethora,  gout,  alcoholism,  quinin,  amyl  nitrite,  sali- 
cylic acid  compounds,  calcium  chlorid.  the  irritation  result- 
ing from  long  use  of  the  telephone  receiver,  loud  noises, 
vasomotor  disturbances,  etc. 

The  symptoms  are  similar  to  those  of  anemia,  except  that 
thty  are  intensijicd  by  the  hoi-izontal  position.  The  auricle, 
auditory  canal,  and  drum-head  may  visibly  participate  in  the 
hyperemia.  Occasionally  individuals  are  encountered  in 
whom  a  few  grains  of  quinin  or  salicylate  of  sodium  will 
produce  visible  hyperemia  of  the  auricle,  canal,  and  drum- 
head; also  tinnitus,  presumably  from  hyperemia  of  the 
labyrinth. 

The  treatment  is  systemic.  The  symptoms  arc  made 
worse  by  inflation  and  massage.  Relief  of  tinnitus  may  be 
obtained  from  the  bromids  or  hydrobromic  acid,  biit  com- 
paratively large  doses  (20  to  30  gr.  three  times  a  *iay)  arc 
required. 

Hemorrhage  into  the  labyrinth  may  occur  as  the  result  of 


degeneration  of  the  blood-vessels,  traumatism,  hyperemia, 
concussion  from  explosions,  etc. 

The  symptoms  are  sudden  deafness,  nausea,  syncope,  and 
vertigo,  with  a  tendency  to  fall  toward  the  affected  side. 

Prognosis. — If  the  hemorrhage  is  small  it  may  be  com- 
pletely absorbed  with  a  restoration  of  the  normal  functions 
of  the  ear,  but  should  the  extravasation  undergo  fibrous  de- 
generation the  partial  deafness  will  be  permanent.  Tinnitus, 
vertigo,  and  nausea,  however,  will  disappear. 

Treatment  consists  in  free  catharsis  and  absolute  rest  in 
bed,  Pilocarpin  hydrochlorate  maybe  given  in  ^'j-gr.  doses 
twice  a  day  for  five  or  six  days  or  longer  if  it  produces  a 
decided  improvement  in  the  aural  symptoms.  lodid  of 
potassium  should  be  given  in  conjunction  with  or  after  the 
use  of  pilocarpin  in  lo-  or  is-gr.  doses  three  times  a  day 
or,  if  there  is  a  history  of  syphilis,  the  dose  should  be 
further  increased.  After  the  lapse  of  some  months  quinin 
may  be  given  slightly  above  the  tonic  dose  to  increase  the 
supply  of  blood  to  the  labyrinth  and  promote  absorption  if 
deafness  and  tinnitus  still  persist 

Signiflciince  of  a  Discharge  of  Blood  from,  the  Internal 
Ear. — Occurring  after  traumatism  a  discharge  of  blood  from 
the  internal  ear  through  the  tympanum  and  external  audi- 
tory canal  indicates  fracture  of  the  base  of  the  skull.  An 
effusion  of  blood  may  occur  within  the  labyrinth  and  cause 
complete  disintegration  of  this  organ. 

OoncuBBioa  of  the  Labyrintli. — The  symptoms  are  sudden 
deafness  following  concussion  or  a  blow,  without  visible  local 
injury.  Tinnitus  is  usually  present  The  prognosis  is  un- 
favorable, but  tV  '°  i  S""-  of^  pilocarpin  should  be  injected 
subcutaneously  each  day  until  symptoms  of  weakness  of 
the  patient  occur  or  it  is  manifest  that  the  treatment  is  un- 
availing. 

Hysteric  dea&esB  is  a  somewhat  rare  symptom  occurring 
in  hysteric  women.  The  deafness  may  be  complete,  lasting 
for  several  hours  or  days.  Treatment  is  the  same  as  for 
other  hysteric  conditions. 

Syphilis  of  the  Internal  Ear. — Plastic  exudations  may 
occur  within  the  labyrinth  similar  to  those  occurring  in 
plastic  iritis.     The  di.sease  is  ushered  in  by  loud  subjective 
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noises,  deafness  soon  following.  There  is  usually  a  notice- 
able disturbance  of  the  patient's  gait  and  he  complains  of 
constant  dizziness.  The  prc^nosis  is  not  altogether  un- 
favorable if  vigorous  an ti syphilitic  treatment  is  begun  early. 
One  case  observed  by  tlie  writer  at  the  Medic o-C hi rurgical 
Hospital  made  a  complete  recovery,  although  when  first  seen 
some  months  after  the  onset  of  the  disease  the  vertigo  was 
present  to  the  extent  that  the  man  staggered  as  if  intoxi- 
cated. 

Metastasis  may  occur  in  parotitis  or  mumps  to  the  laby- 
rinth, with  an  exudation  of  a  plastic  material,  the  symptoms 
being  deafness,  tinnitus,  and  vertigo.  If  the  affection  is 
treated  early,  before  the  organization  of  tlie  plastic  material, 
with  hypodermic  injections  of  pilocarpin  the  prognosis  is  not 
altogether  unfavorable, 

"Meniere's  disease"  is  a  name  given  to  a  group  of  symp- 
toms which  may  be  caused  by  various  affections  of  the 
labyrinth,  the  acoustic  nerve,  or  the  central  nervous  sj-stcm. 
usually  apoplectiform  in  character  There  are  sudden  loss 
of  hearing,  tinnitus,  and  vertigo  to  such  a  degree  often  that 
the  patient  is  unable  to  maintain  his  balance  and  falls  to  the 
ground. 

Usually  the  more  alarming  symptoms  pass  away  within  a 
few  days,  leaving,  however,  some  deafness,  tinnitus,  and 
vertigo,  which  may  remain  for  year^;.  the  deafness  gradually 
getting  worse  until  it  is  complete. 

Treatment. — After  the  .sub.sidence  of  acute  symptoms 
iodid  of  potassium  may  be  administered  in  doses  of  from  5 
to  1 5  gr.  three  times  a  day  and  compound  iodin  ointment 
may  be  rubbed  into  the  tissues  about  the  ear.  A  hypo- 
dermic injection  of  pilocarpin,  ^  to  ^.j  gr.,  should  be  given 
each  day.  It  should  be  borne  in  mind  that  the  use  of  this 
drug  is  not  unattended  by  danger,  and  inhalations  of  am- 
monia or  the  administration  of  a  stimulant  may  be  neces- 
sary during  the  sweating  stage  to  maintain  the  heart's 
action. 

Quinin,  in  small  doses  three  times  a  day,  is  recommended 
by  some  authorities,  the  statement  being  that  its  use  at  first 
increases  the  disagreeable  symptoms,  but  is  followed  by  their 
amelioration. 
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Primary  acute  labyrinthitis  has  been  described  by  Politzer 
and  Voltorini,  but  the  disease  is  very  rare. 

Panotitis,  as  the  result  of  scarlatina,  diphtheria,  or  variola,  is 
not  so  very  uncommon.  The  affection,  which  generally 
begins  as  an  acute  inflammation  of  the  middle  ear,  extends 
to  the  labyrinth  or  both  parts  of  the  ear  may  be  attacked 
simultaneously.  The  course  of  the  disease  is  very  rapid 
and  it  ends  in  complete  destruction  of  the  organ  of  hearing. 
Its  sequelae  may  be  caries  of  the  bone  and  chronic  suppura- 
tion of  the  middle  ear. 

Symptonu, — There  is  high  fever,  eclampsia,  delirium,  and 
sometimes  loss  of  consciousness  lasting  for  days.  There  is 
severe  tinnitus  and  vertigo  if  the  patient  attempts  to  raise 
the  head  from  the  bed.  A  profuse  discharge  of  pus  pours 
from  the  meatus.     Deafness  is  soon  complete. 

Treatment. — As  the  disease  is  generally  the  result  of  in- 
fection in  scarlet  fever,  diphtheria,  or  variola,  the  internal 
treatment  is  that  suitable  to  these  diseases.  Should  the 
patient's  condition  admit,  pilocarpin  may  be  given  hypoder- 
mically  or  by  the  mouth.  The  middle  ear  should  be 
cleansed  twice  a  day  by  syringing  with  corrosive  sublimate 
(i  :  1000),  the  ear  dried,  and  powdered  boric  acid  and  ace- 
tanilid  (equal  parts)  insufflated  by  means  of  the  powder- 
blower. 


DETERGENT  WASHES  AND  REMEDIES  USED  TO 
CLEANSE  MUCOUS  MEMBRANES 

I.      B    Sodil  bicarbon-llts, 

Sodii  bibotalis,  "•'  ^j  -, 

Acidi  catbolici,  ,i>s  i 

Glycerin!,                          ,  (^\  ; 

A<|uie,                                                   q.  s.  ad.  f_5iv. — M. 
Sig.   Add  lo  1  qoarl  of  walcr  and  uit  as  n  \i  ash 

This  is  a  modification  of  the  celebraled  "  Dobell's  soluljoa," 
.-ind  is  entirely  bland  and  unirritating  to  mucous  niembranes.  It 
may  be  used  either  as  a  sptay  to  cleanse  the  mucous  laembrinc 
of  the  nose,  throat,  and  larynx  or  may  be  prescril>e<l  as  a  wash 
lor  the  patient's  ase  at  home.  When  used  as  a  nose-wash  by  ihe 
Ijatient  it  should  be  at  a  temperature  of  about  loo"  F. 

a.     K   Sudii  bicartxuiaU', 

Sodii  biboTBtis,  dd  r^  ; 

Sodii  salicylacis,  gt.  iij ;                             i 
Meiilhol, 

Thymol,  "  gr  j ;                                I 

Glycerini,  fjj ; 

Aijos  lonidi,  fo'*- — ^'■ 
Sig.  Add  eoough  water  lo  make  I  quaH.  and  use  with  on  alomiiet  ui  ua 

This  formula  yields  a  wash  nearly  as  unirritating  af^  Dobeirs 
solution,  and  it  has  not  the  objectionable  odor  of  carbolic  acid. 
The  concentrated  wash  is  sufficiently  antiseptic  to  preserve  small 
anatomic  specimens  indefinitely,  and  the  diluted  wash  will  pre- 
serve them  for  a  considerable  length  of  time.  The  solid  ingre- 
dients of  ihe  wash  may  be  conipressed  into  a  tablet  of  sui.h  y'ue 
that  one  added  to  4  tables)}oonfuls  of  water  will  make  a  wash  of 
the  requisite  concentration.  Under  such  circumstances  t>or:ti 
should  be  sulistitMted  for  the  glycerin  of  the  formiili  in  ^Jifficirnl 
i[uantity  lo  yield  a  wash  of  a  specific  gravity  of  1020,  ber,ii»c  a 
wash  of  a  much  greater  or  less  specific  gravity  than  1020  is  mare 
or  less  irritating  to  the  nasal  mucous  membnue.  These  tablets 
491 
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produce  a  solution  less    irritating  than    the  well-known  Seller 
tablets  and  do  not  become  so  hard  with  age. 

Both  Dobell's  solution  and  the  wash,  the  formula  of  which 
is  given  above,  should  be  compounded  at  least  three  or  four  days 
before  being  used.  During  this  time  carbonic  acid  gas  escapes, 
and  glycerols  and  other  com[Wunds  are  formed  that  render  the 
solutions  much  more  bland  and  nnirritating  to  the  nasal  mucous 
membrane.  For  this  reason  it  is  sometimes  convenient  to  pre- 
scribe one  of  the  following  proprietary  prejiarations ; 

3.  U    LLsterin,  f=iii-vj  ; 

Aqu*.  flij  — M. 

According  to  the  manufacturers  lislerin  is  the  essential  aiitisep- 
of  thyme,  eucalyptus,  baptisia,  gaultheria,  and 
of  each  i.  jiart ;  especially  preiiared  boric 
acid,  29  parts  ;  benzoic  acid,  i  ]«irt ;  rectified  spirits,  350  parts; 
water,  to  make  1000  jiarts. 

It  is  one  of  the  oldest  and  best  known  of  the  proprietary 
mouth-washes  and  gargles,  and  has  been  extensively  used  as  a 
spray  or  douche  for  the  nose.  As  an  antiseptic  a  15  per  cent, 
solution  of  listerin  in  water  is  more  than  equivalent  to  a  5  per 
cent,  solution  of  carbolic  acid  and  is  infinitely  more  plea.sant  to 
lasle  and  smell,  and  is  said  to  be  non-toxic  to  the  extent  that 
listerin  may  be  taken  internaily  in  teaspoonful  doses  three  or 
more  times  a  day.  Hence  twenty  years  ago  attempts  were  made 
to  substitute  listerin,  or  what  were  supposed  to  be  its  active  organic 
antiseptics,  for  the  carbolic  acid  of  Dobell's  solution.  Seller's 
wash  and  tablets  are  attempts  of  this  nature.  Unfortunately  lis- 
terin, instead  of  being  a  sedative  to  mucous  membranes,  is  an 
irritant,  and  hence  Seller's  wash  is  devoid  of  the  sedative  effects 
of  the  older  Dobell's  solution.  Diluted  listerin  is  acid  in  re- 
action and  somewhat  irritating  to  mucous  membranes,  and  hence 
lietter  adapted  as  a  spray  or  wash  to  atrophic  than  hyperthroptc 
rhinitis. 

4.  U   Alphasol. 

Sig,  iJilute  wilh  3  i«rls  of  water  onil  ui>e  with  an  alr.miier  as  a  spray  for 
[he  nose. 

;.     It    Ctycothymnlin. 
Sig.    Dilute  wilh  3  parts  of  water  and  use  wilh  an  atomiier  as  a  spray  for 
the  no5c. 

6.      H    Lylhol. 
Sig.   Dilute  with  5  parts  of  water  and  use  wilh  an  alomizer  as  a  i^iTBy  for 
the  nose  and  throat. 
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7.  B   Thymo^one. 

Sig.    Uilule  with  an  cqHal  amouiil  of  waler  and  U5e  witb  an  alomi^er  as  1 
spray  (or  the  nose  and  throat. 

8.  a  Alkalol. 

Sig.    Dilute  with  an  equal  amount  of  waler  and  use  wilh  an  alomira  ti 
spray  for  the  nosp  and  throat. 

9.  B    Borolyptol. 

Sig.   Dilnle  with  10  parts  of  water  and  use  wilh  an  alomiicr  asa  siwij 
for  the  nose  anU  throat. 

10.      B    EUIODC. 
Sig.   Dilute  wilh  4  parts  of  water  an 

use  as  a  spray  for  Ihc  nose. 

The  last  eight  formulas  are  a  few  of  the  nuroerous  pro- 
prietary preparations  manufactured  for  use  as  nose-  and  throat- 
washes.  They  are  evidently  elegant  preparations  as  far  as  lasie 
and  smelt  are  concerned,  and  under  certain  conditions  it  migbl 

be  convenient  to  prescribe  them. 

H.      E    Hydrogen  dioiid. 

Commercial  peroxid  of  hydrogen  is  sold  usuall)-  as  a  3  per 
cent.,  equal  to  a  is-vo!ume,  solution  of  the  gas.  Us  strength 
can  readily  be  increased  by  evaporating  the  solution  in  a  shallow 
vessel  at  a  temperature  considerably  below  the  boijing-point,  35 
under  such  circumstances  the  evaporation  is  much  more  rapid 
than  the  decomposition  of  the  solution,  and  a  strength  of  100 
volumes  or  even  more  is  readily  obtained.  The  stronger  solu- 
tions are  caustics,  quickly  destroying  living  tissue.  The  ordinary 
15-voltuiie  solution  is  very  irritating  to  the  mucous  membrane  of 
the  nose  and  pharynx  and,  therefore,  it  should  not  be  prescribed 
indiscriminately  in  catarrhal  affections  as  a  spiay  or  gargle. 

Its  chief  use  in  rhinology  and  otology  is  for  the  removal  of 
pseudomembranes,  the  cleansing  of  pus-cavities,  and  as  a  hemo- 
static, but  when  used  for  any  of  these  purposes  its  irritating 
qualities  should  be  borne  in  mind. 

When  brought  into  contact  with  organic  substances  ]>eroxid  of 
hydrogen  is  decomposed  with  the  liberation  of  nascent  oxygen, 
which  unites  with  the  organic  substance,  often  greatly  imrcasing 
its  bulk.  When  applied  to  a  pseudomembrane  in  the  pharynx 
the  membrane  is  not  only  softened  and  decomposed,  but  its  in 
crease  in  bulk  greatly  facilitates  its  removal.  For  the  rvmoinl 
of  |>seudomembranes  the  peroxid  is  best  appliol  by  means  of  a 
swab,  made  by  wrapping  cotton  about  the  end  of  an  applicator. 
In  this  manner  the  peroxid  may  l>e  not  only  mbbed  into  the 
psendomembrane,  but  the  rubbing  assists  in  detaching  ji  fn>m 
the  mucous  membrane.     Of  couree   the  •' rubbing  "  should   be 
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done  with  judgment  and  gentleness,  and  it  is  rarely  necessary  to 
use  a  solution  stronger  than  3  per  cent.  The  action  of  the 
swab  may  be  assisted,  if  necessary,  by  spraying  the  membrane, 
if  desirable,  by  means  of  an  atomizer. 

For  cleansing  the  middle  ear,  the  antra  of  Highraore,  or  other 
cavities  of  pus,  3  per  cent,  peroxid,  diluted  with  i  or  a  parts  of 
water,  is  generally  sufificiently  strong.  Care  should  be  used  in 
injecting  peroxid  into  a  cavity  that  there  is  an  opening  sufficiently 
large  to  permit  the  easy  escai>e  of  the  gases  generaled  by  the 
decomposition  of  the  peroxid.  Should  this  not  be  the  case,  the 
pressure  generated  may  be  sufficient  to  cause  great  pain  and,  in 
the  case  of  the  middle  ear,  syncope  and  vertigo.  In  fact  it  is 
injudicious  to  inject  peroxid  through  a  small  opening  in  the 
drum-head  or  a  narrow  sinus  leading  upward  into  the  attic  and 
mastoid  antrum.  It  is  stated  that  in  the  attic  peroxid  is  capable 
of  doing  more  harm  than  good  by  carrying  pus  into  localities 
previously  unaffected  during  its  ebullition  and  thus  spreading  the 
infection.  In  the  antra  of  Highmote  peroxid  is  very  valuable 
in  loosening  and  disintegrating  masses  of  adherent  mucopus,  and 
it  is  judicious  to  use  at  least  one  syringeful  of  diluted  peroxid 
when  cleansing  that  cavity. 

As  a  hemoslalic  peroxid  acts  by  causing  an  immediate  clotting 
of  the  blood  with  which  it  is  brought  into  contact,  and  the  clot 
formed  under  such  circumstances  is  very  bulky  and  firm.  When 
pledgets  of  cotton  soaked  in  peroxid  are  inserted  into  a  bleeding 
nostril  the  blood  coming  into  contact  with  the  peroxid  is  im- 
mediately clotted,  and  until  the  peroxid  is  exhausted  the  more 
bleeding  the  more  clotting,  and  consequently  the  more  pressure 
upon  the  bleeding  vessel.  Remedies  like  adrenalin,  that  cause 
contraction  of  the  blood-vessels,  are  generally  of  little  use  for 
controlling  nasal  hemorrhage,  because  the  fiow  of  blood  prevents 
them  from  coming  into  contact  with  the  nasal  mucous  membrane 
and  producing  any  etTects. 
13.     B  Caroid. 

Caroid  is  a  bland,  unirritating,  powdered  extract  of  the  Carica 
papaya  plant.  It  readily  digests  or  dissolves  small  sequestra, 
cheesy  pus,  cholesteatomatous  scales,  and  pseudo membranes,  etc. 
It  may  be  used  as  a  dusting -powder  within  the  tympanum  or  as  a 
solvent  in  necrosis. 

13.    B  En.y,„ol. 
En^^ymol  is  a  purified  solution  of  pepsin  prepared  for  external 
'l  is  bland  and  unirritaling  and  can  be  used  freely  within 
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the  ear.  It  is  especially  useful  in  bringing  about  a  cure  of  sinuses 
in  the  mastoid  bone.  For  this  purpose  the  sinus  is  fin;!  cleansed 
by  syringing  with  sublimate  solution,  after  which  enzymol  is  in- 
jected and  allowed  to  remain.  The  injections  are  made  at  inter- 
vals of  twenty-four  hours,  and  sometimes  only  three  or  four  such 
injections  are  required  to  bring  about  the  closure  of  a  sinus  thai 
may  have  been  discharging  for  months.  Enzymol  may  alsu  be 
injected  by  means  of  Blake's  cannula  into  the  vault  of  the  tjiu- 
panum  in  the  expectation  of  digesting  and  dissolving  an}' choles- 
teatomatous  masses  or  necrosed  bone  that  may  exist  there,  or  the 
solution  may  be  used  at  home  by  the  patient.  He  should,  aftet 
getting  into  bed,  lie  on  his  side,  with  the  diseased  ear  uppermosi, 
and  fill  its  canal  with  enzymol.  The  fluid  should  remain  in  the 
ear  as  long  as  possible,  as  prolonged  contact  with  niorbid  material 
is  required  in  order  to  secure  its  digestion  or  solution.  Neither 
enzymol  nor  caroid  has  any  effect  upon  living  tissues.  In  ihts 
respect  they  are,  of  course,  similar  in  action  to  gastric  juice. 

PROTECnVES 

14.  U    Fluid  albolene. 

Many  of  the  bleached  or  white  fluid  cosmolins  or  vaselins  for 
sale  in  the  market  are  bland  and  unirritaling,  while  others  are 
very  irritating  to  sensitive  mucous  membranes.  The  surgeon 
should  assure  himself  of  the  bland  and  tinirriLiting  qualities  of 
such  preparations  before  using  them  in  his  office  practice  or  pre- 
scribing them  for  the  u-se  of  his  patients.  Certain  gums  and 
cam])hors  nearly  insoluble  in  water  may  be  dissolved  in  fluid 
vaselin  or  albolene  and  used  with  advantage  as  applications  10 
mucous  membranes.  Probably  the  most  useful  of  such  substances 
are  menthol  and  camphor. 

15.  Hi   Fluid  albolene,  .^i : 

CaTn]ihor,  gr.  x. — M. 

Sig.   Use  wilh  an  atomiier. 

The  above  solution  of  camphor  in  ailxjlene  is  .H«lativp  and 
slightly  a.siringent. 

t6.     B   FluUI  nllxilene,  =i : 

Menltiol,  |[r,   \.— M. 

Sig.  Use  wilh  B.I  alamiicr. 

A  solution  of  menthol  in  oil  of  the  above  slrcnglh,  when 
applied  to  the  nasal  mucous  membrane,  produces  at  firti  a  Ncn^n- 
tion  of  initation,  followed  by  decided  sedative  effects  and  a  sen- 
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sation  of  cold.  Its  analgesic  properiies  in  acute  coryza  are 
decided.  Frontat  headache  as  a  result  of  a  coid  in  the  head  is 
promptly  relieved  by  spraying  the  nasal  mucous  membrane  with 
the  above  formula. 

A  useful  formula  as  a  protective  to  the  n 
and  for  injection  through  a  catheter  into 
following : 


r.     B    Menlhol, 

Camphor, 

Albolene, 

.  Use  with  an  ale 


Si" 


To  the  above  i  or  2  drops  of  oil  of  eucalyptus,  oil 
)il  of  cinnamon  may  be  added. 

fienzoinol  is  a  proprietary  preparation,  said  to  be  a 
mm  benzoin  in  albolenc. 
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19.      B    Soliiliun  of  Ihe  Uycirochlora.le  of  cocain,  lO  |>et  cent. 

The  local  anesthesia  produced  by  the  application  of  a  4  per 
cent,  solution  of  cocain  to  the  nasal  mucous  membrane,  although 
later  in  making  its  appearance,  is  more  profound  and  enduring 
than  if  a  stronger  solution  were  employed.  This  is  probably  due 
to  the  fact  that  contraction  of  the  superficial  blood-vessels  occur- 
ring almost  immediately  after  the  application  of  a  strong  solution 
of  cocain  interferes  greatly  with  its  further  and  deei>er  absorp- 
tion. For  the  removal  of  a  large  septal  spur  or  the  correction 
of  a  deviated  septum  a  4  per  cent,  solution  of  cocain  should 
remain  in  contact  with  the  parts  for  half  an  hour  just  previous  to 
operating.  The  line  of  the  saw-cul  may  lie  painted  lightly  with 
a  fo  per  cent,  or  stronger  solution  of  cocain  and  the  nans 
sprayed  with  adrenalin  solution  (1  :  1000).  The  solution  of 
cocain  should  not  be  used  with  an  atomizer  for  the  purpose  of 
producing  anesthesia  of  the  nasal  mucous  membrane,  as  it  is  lia- 
ble to  find  its  way  into  the  pharynx  and  prodvice  a  most  disagree- 
able sensation,  the  throat  "  feeling  as  if  it  were  full  of  cotton," 
or  some  of  the  solution  might  even  be  swallowed  and  produce  an 
untoward  constitutional  effect.  When  it  is  desired  to  produce 
local  anesthesia  of  any  portion  of  the  interior  of  the  nose  for  the 
purpose  of  a  short  operation,  like  the  removal  of  a  small  septal 
spur  or  a  cauterization,  the  removal  of    polypi,  etc.,  a  piece  of 
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absorbent  cotton  should  be  saturated  with  the  cocaio  solution 
anil  laid  in  contact  with  that  part  of  the  nose  where  the  anesthe- 
sia is  desired,  and,  after  the  lap^^e  of  a  few  moments,  the  sensi' 
bility  of  the  parts  tested  with  a  probe,  and,  if  aoesthesia.  has  n.M 
been  produced,  the  piece  of  absorbent  cotton  should  be  again 
dipped  in  the  solution  of  cocain  and  replaced  within  the  nose. 
Practically  a  bloodless  oi)eration  can  usually  be  secured  by  iben 
spraying  the  parts  with  a  solution  of  adrenalin  hydrochlorid 
(I  :  lODo). 

Various  formulas  containing  eocain  have  been  advocated  fn>ni 
time  to  time  as  being  more  reliable  for  local  anesthesia  than  i 
simple  solution  of  eocain.  Howe\-er,  none  of  them  are  exten- 
sively used  by  the  profession.  Koth  c/i/ora/  and  tur/ii/ic  atiJ 
have  some  value  as  local  anesthetics  to  mucous  metnbrancs,  and 
the  following  formula  has  the  advantage  overa  solution  of  eocain 
that  it  does  not  as  rapidly  deteriorate,  because  both  carbolic  acid 
and  chloral  are  antiseptics.  Its  anesthetic  effects  in  the  nose  arc 
about  etjiiivalent  to  a  3  per  cent,  solution  of  eocain  and  appear 
very  rapidly : 

10.      li    Cocain,  gr.  iiij ; 

Chloral  hydratis,  gr.  vitj  ; 

Acidi  carbolici,  pr.  vj  ; 

Aqus  destil.,  fjj. — -M. 


Anesthesia  of  the  larynx  should  be  produced  by  throwing  a  fine 
spray  of  a  10  per  cent,  cocain  solution  upon  the  laryngeal  mucoas 
Tncmbrane,  and  repeating  the  procedure  after  an  inten'al  of  two 
or  three  minutes.  The  sensibility  of  the  larynx  should  then  Ix" 
tested  with  a  cotton-tipped  applicator  dippeii  in  a  10  per  cent. 
solution  of  cocain  from  time  to  time,  until  the  applicator  can  be 
movedabout  freely  in  the  larynx  without  producing  a  relies  sfiasm, 
as  there  is  little  use  in  beginning  an  operation  on  the  larynx 
when  every  touch  of  an  instrument  is  followed  bv  spasm  or  retth- 
ing  and  gagging.  Anesthesia  of  the  larynx,  produced  by  the 
application  of  a  solution  of  cocain,  appears  qnirkly  after  the 
application  and  lasts  only  a  short  time.  Apparently  cocain  can 
be  used  more  freely  in  the  larynx  than  in  either  the  nose  or  ear 
without  danger  of  poisonous  effects. 

Watery  solutions  are  not  absorbed  with  sufficient  faciltiy  by 
the  skin  to  render  their  use  inside  ihe  auditory  canal  ai  all 
satisfactory  for  producing  local  anesthesia.  I>iminished  semt- 
bitity  of  the  dnim-head  and  of  the  walls  of  the  canal  may, 
however,  be  secured   by  niljbing  well    into  the  skin  a  10  per 


cent,  oinlnienl  of  comiii  /«  lanolin,  and  this  ointment  is  probably 
better  than  pre|>arations of  morphin,  atropin,  etc.,  for  the  relief 
of  the  pain  of  otalgia.  When  prescribed  for  this  purpose  it 
should  not,  of  course,  be  rubbed  into  the  skin  of  the  canal,  but 
simply  inserted  within  the  meatus,  due  care  being  exercised  when 
the  drum-head  is  absent  not  to  use  a  sufficient  quantity  to  pro- 
duce a  poisonous  effect.  When  the  drum-head  is  present  the 
ointment  will  remain  for  days  in  contact  with  it  and  be  slowly 
absorbed.  Its  sedative  effects  are,  under  such  circumstances, 
followed  by  no  reaction. 

For  the  production  of  local  anesthesia  for  the  removal  of  aural 
polypi  Sl  pledget  of  cotton  saturated  with  a  4  per  cent,  solution 
may  be  allowed  to  remain  for  five  minutes  in  contact  with  the 
parts.  This  method,  however,  is  not  adequate  for  the  production 
of  local  anesthesia  in  removal  of  the  ossicles  or,  in  fact,  any  of 
the  more  painful  and  tedious  in tratyniixinic  operations,  which  or- 
dinarily necessitate  the  almost  complete  local  anesthesia  resulting 
from  the  subcutaneous  injection  of  equal  amounts  of  a  i  per 
cent,  solution  of  cocain  and  a  1 :  1000  solution  of  adrenalin 
in  several  places  beneath  the  skin  of  the  canal  at  the  junction  of 
the  bony  and  cartilaginous  portions.  An  ordinary  hypodermic 
syringe  with  a  small  needle  about  2  inches  long,  reinforced  to 
¥ithin  \  inch  of  its  point,  is  convenient  for  the  injections;  10  or 
*ven  20  minims  may  be  required  to  produce  complete  anesthesia 
of  the  middle  ear.  According  to  BaUin,  who  first  described  this 
method,  the  fluid  should  be  injected  beneath  the  skin  at  the  upper 
portion  of  the  canal  at  the  junction  of  the  cartilaginous  and  bony 
parts.  Within  a  few  moments  after  the  injection  anesthesia  of 
middle  ear  is  so  complete  that  the  removal  of  the  malleus 
and  incus  and  the  remains  of  the  membrana  tynipani  can  l>e 
accomplished  often  bloodlessly  and  with  scarcely  more  pain  than 
would  result  from  intratympanic  syringing. 

Eiicain,  alypin,  slovain,  and  several  other  substances  have  been 
offered  as  substitutes  for  cocain,  the  claim  being  that  they  [xissess 
anesthetic  qualities  similar  to  those  of  cocain  and  are  less  liable 
to  produce  toxic  effects. 

In  cases  that  are  known  to  be  sensitive  to  the  toxic  effects  of 
cocain  it  would  be  well  lo  employ  one  of  Ihese  substances. 
Alypin  may  be  employed  successfully  in  a  10  per  cent,  solution 
in  the  same  manner  as  a  4  per  cent,  solution  of  cocain.  It  does 
:,  like  cocain,  produce  a  contraction  of  the  blood-vessels  of 
the  nasal  mucous  membrane.  According  to  Dr.  Tapia,  of  Madrid, 
Kovain,  which  should  be  used  in  the  same  strength  as  cocain,  is 
for   less   loxir  and  because  of  lis  diuretic  properties  is  quickly 
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eliminated  from  the  system.  The  fact  thai  neither  alrpin  not 
stovain  coDtract  the  tissues  rendefs  them  \alu3b)e  ancstheti« 
in  operations  upon  posterior  nasal  hypertrophies. 

Two  varieties  of  eucain  are  dispensed — aljiha  and  beta.  Tbc 
latter  is  claimed  to  be  three  and  three-fourihs  times  less  toxic 
than  the  former.  Beta-eucaiii  is  employed  as  an  anesthetic  in 
about  the  same  strength  of  solution  as  cocain, 

HEMOSTATICS 
21.     B   Adrenalin  bjdmchloTalis,  i  :  looo. 

The  active  blood -pressure-raising  principle  obtained  from  the 
suprarenal  capsule  of  beeves  or  sheep  is  variously  designated  by 
manuiactuTers,  probably  for  commercial  reasons.  For  example. 
suprarenalin  and  adnephriii  are  apparently  the  same  as  adrenalin. 
The  substance  is  usually  sold  in  i  :  icx>o  solution,  containing  \ 
of  I  per  cent,  of  methafomi  or  some  other  antiseptic  to  present 
the  decomposition  of  the  adrenalin,  which  someuhat  rapidly 
occurs  when  the  solution  is  diluted.  For  this  reason  adrenalin  is 
prepared  by  some  manufacturere  in  tablets,  one  of  which  diS5<rfved 
in  15  minims  of  water  yields  a  i :  1000  solution,  lite  solutions 
prepared  by  dissolving  one  of  the  tablets  contains  no  antiseptic 
to  irritate  the  nose,  and  for  this  reason  is  somewhat  belter  in  tbc 
treatment  of  hay-fever  and  other  conditions  where  the  nsal 
mucous  membrane  is  irritable.  In  the  same  class  of  cases  adre- 
nalin dissolved  in  albolene  or  anointment  of  adrenalin  yields 
better  results  than  a  watery  solution. 

Locally  adrenalin  solution  may  be  used  as  a  spray  or  applied 
by  means  of  absorbent  cotton.  For  the  relief  of  local  con- 
gestions a  I  :  5000  or  even  1  :  20,000  solution  yields  good  rcsuJis 
To  produce  local  ischemia  in  mucous  membranes  prepaialori'  to 
a  surgical  operation  a  i  :  1000  solution  is  generally  employed. 

The  l)est  results  are  obtained  by  applying  pledgets  of  coiton 
saturated  with  a  4  per  cent,  solution  of  tocain  to  the  field  of 
operation  within  the  nose  and  after  half  an  hour  spraying  ihe 
larts  with  adrenalin  solution  ( i  :  1000).  If  after  a  moment  or  so 
ihe  parts  are  not  sufficiently  blanched,  more  of  the  spray  should 
be  iKed. 

When  used  in  this  manner  small  exostoses  can  often  be  tawed 
from  the  nasal  septum  without  the  loss  of  a  drop  of  hlood  unlera 
a  vessel  of  considerable  size  be  encountered.  Howi'wr.  tti- 
(w/rfrvAcwcrAd^'c  occurring  one  or  two  hours  aftera  nasil  op«a- 
tion  is  said  to  be  more  common  when  adrenalin  kis  been  r"" 


A 
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ployed,  because  the  ischemia  of  mucous  membranes  produced 
by  adrenalin  applications  is  apparently  followed  by  congestion 
when  the  effects  of  ihe  dmg  have  passed  off. 

The  fact  that  applications  of  adrenalin  to  the  nasal  mucous 
membrane  are  followed  by  congestion  as  soon  as  the  effects  of 
the  drug  have  passed  prevents  the  remedy  being  entirely  satis- 
factory in  the  treatment  of  hay-fever.  The  best  results  are  ob- 
tained by  somewhat  frequent  applications,  say  once  in  two  or 
three  hours,  of  a  solution  not  stronger  than  i  :  5000  or  1 0,000  or 
one  of  the  oily  preparations  of  adrenalin.  However,  in  spite  of 
every  precaution,  after  a  few  days  the  condition  of  a  hay-fever 
patient  using  local  applications  of  adrenalin  is  in  nowise  im- 
proved, and  is  usually  worse,  because  the  remedy  is  in  no  sense 
curative.     At  best  it  gives  only  temporary  relief. 

The /(Jjf/fltrcrf  suprarenal  gland  is  sometimes  given  internally 
in  doses  of  2  to  5  gr.  three  or  four  times  a  day  in  the  treatment 
of  hay-fever,  or  5  to  30  minims  of  a  i  :  1000  sohition  of  adre- 
nalin may  be  given  as  often  as  every  two  hours  in  hemoptysis 
and  hemo|jhilia. 

When  given  internally  the  effect  of  adrenalin  upon  the  heart 
should  be  borne  in  mind  and  watched  with  a  certain  amount  of 
caution,  although  no  more  serious  results  than  headaches  and 
dizziness  are  likely  to  occur  from  its  prolonged  use  in  consider- 
able doses. 

The  effects  of  adrenalin  on  the  heart  are  similar  to  those  of 
digitalis,  with  the  difference  that  it  acts  with  greater  rapidity,  its 
effects  are  not  as  prolonged,  and  the  blood -pressure- raising  effect 
is  more  apparent.  It  slows  the  pulse  and  strengthens  the  cardiac 
syslole  while  it  shortens  and  renders  diastole  less  perfect.  It  is  a 
valuable  cardiac  stimulant  and  maybe  used  hypodermically  in 
heart  failure  during  chloroform  anesthesia. 

Adrenalin  is  usually  classed  among  the  alkaloids,  because  it  is 
a  nitrogenous  compound  forming  salts  with  acids.  It  probably 
exists  in  the  suprarenal  capsules  in  combination  wilh  some  organic 
acid.  It  is  decomposed  by  prolonged  contact  with  alkalies  and, 
therefore,  should  not  be  prescribed  in  conjunction  with  an  alka- 
line nose-wash.  It  is  a  redncing  agent  and,  therefore,  should  not 
be  used  in  conjunction  with  hydrogen  dioxid,  permanganate,  etc. 
It  attacks  many  metals,  tarnishing  them  and  producing  a  black 
precipitate,  therefore  adrenalin  solutions  should  not  be  allowed 
to  remain  for  any  great  length  of  time  in  atomizers  wilh  metal 
tubes 

In  nasal  hemorrhage  Mulford  injects  10  drops  of  a  i  :  aooo 
solution  of  adrenalin  into  the  middle  of  the  upper  lip  of  the 
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sante  side  as  ihe  bleeding  nostril.     He    reports  3  very  severe 
cases  of  epbtaxis  promptly  controlled  by  this  method. 

23-       R     Ackll  lUIDlici, 

Addj  gslttci,  aa  gr.  \\. — M- 

Sig.   Add  lo  a  tmnUeriul  <>f  water  and  sloivly  sip  llie  niiimre. 

Useful  in  controlling  oozing  of  blood  from  the  wound  after 
ampuUlion  of  the  tonsil. 

HEMOPrySIS,  EPISTAXIS 

!>!      B    Ereodn.  (at],  ejcl).  gj ; 

ExL  hjfoscj.  ale,  gr,  lij. — M. 

FL  cap.  No.  XI. 
I  tvoy  ihrec  htmrs. 


[  leaspooonful  every 

R    noiabi  *ceL. 

rule,  opii, 

Fl.  chart.  No.  lu. 

1  eveij  four  hours. 


sij. 


Kg. 


a.- . 


U   Liq.  ferri  peisulph.. 

Glycerin  i,  Sa 

10  drops  every  hour  if  necessary. 

E  Calcii  chloridi. 
Ft.  cap.  No.  viii. 
I  every  hour  until  the  bEceding  is  conlrolled. 


The  investigations  of  A.  E.  Wright  seem  to  prove  that  the 
effect  of  calcium  chlorid  is  to  increase  the  coagulability  of  the 
blood,  but  if  too  large  a  quantity  of  the  drtig  is  given  ihe  opjio- 
site  result  is  caused,  namely,  diminished  coagulability.  On  ^is 
theory  2  or  even  3  capsules  (10  to  15  gr.)  may  be  given  at  inter- 
vals of  an  hour  in  severe  cases,  but  the  amount  of  80  gr.  shoiih) 
not  l>e  exceeded  in  as  many  hours.  Even  in  cases  where  the 
hemorrhage  has  not  been  completely  controlled,  if  80  gr.  have 
been  given  within  eighty  horns,  it  is  best  to  wait  several  hours  be- 
fore again  resorting  to  the  drug. 


LOCAL  SEDATIVES 


39-    8  J 


A  solution  of  antipyrin  of  2  to  4  |)er  cent,  strength,  when 
sprayed  upon  the  mucous  membrane  of  the  nose  or  pharynx,  has 
the  power  of  contracting  the  capillaries  and  of  producing  an 
artificial  anemia,  which  effect  is  maintained  for  from  three  to  five 
hours.  Solutions  of  antipyrin  may  be  used  with  the  atomizer  in 
all  acute  inflammations  of  the  mucous  membrane  of  the  upper 
resjiiratory  tract.  When  used  after  the  application  of  cocain  to 
the  interior  of  the  nose  a  4  per  cent,  solution  will  maintain  the 
contractile  effect  of  cocain  upon  the  erectile  tissue  for  several 
hours.  When  sprayed  upon  the  nasal  mucous  membrane  without 
the  previous  application  of  cocain  a  4  per  cent,  solution  gives 
rise  to  a  smarting  sensation,  which,  however,  quickly  subsides. 
Antipyrin  solutions  of  the  proper  concentration  applied  to 
mucous  membranes  produce  analgesia,  but  not  local  anesthesia. 

30.     B   AnlipyriD,  3'-''i ; 

AquiK,  <j.  s.  I^ij. — M. 

This  formula  is  extremely  useful  as  a  daily  application  to  the 
larynx  in  all  forms  of  laryngeal  iniiammation.  A  brush  or  a 
dossil  of  absorbent  cotton  wrapped  about  a  bent  probe  should  be 
saturated  with  the  solution  and  applied  to  the  glottis.  The  ajipli- 
cation  of  antipyrin  solutions  of  the  strength  of  50  per  cent,  and 
upward  produces  a  burning  sensation,  quickly  followed  by  a  sen- 
sation of  relief  and  comfort.  Applied  in  this  manner  to  the 
larynx  antipyrin  is  not  an  anesthetic,  but  an  analgesic  whose 
effects  persist  for  several  hours.  In  the  strength  of  5  to  10  per 
cent,  solutions  antipyrin  is  superior  as  an  antiseptic  to  Van  Swie- 
(en's  liquid.  In  therapeutic  doses  antipyrin  acts  as  an  antispas- 
modic, diminishing  the  reflex  excitomotor  power  of  the  spinal 
cord,  and  also  as  an  analgesic,  relieving  the  pain  of  neuralgia 
and  migraine,  whether  due  to  reflex  nasal  irritation  or  lo  some 
Other  cause.  .Applications  of  strong  solutions  of  antipyrin  to 
the  larynx  should  be  supplemented  by  the  patient  inhaling  five  or 
six  times  a  day  the  spray  from  an  atomizer  containing  a  4  per 
cent,  solution.  The  effects  of  antipyrin  upon  the  heart  should, 
of  course,  be  home  in  mind  and  the  patient,  if  weak,  should  be 
cautioned  not  to  swallow  any  portion  of  the  spray  deposited  in 
the  mouth,  and  not  to  use  too  large  a  quantity  of  the  solution  at 
one  time,  although  in  a  4  per  cent,  solution  there  is  in  i  ounce 
only  about  20  gr.  of  antipyrin,  and  much  more  than  this  amount 
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in  twenty-four  hourii  probably  could  be  ised  with  impirailj  br 
most  patients. 

31.     B   Atropia:  sulphatis,  gi.  ir ; 

Morphin;  siilpbalis,  ^  ; 

Aqua:,  faJ^-M- 

One  or  two  dro|)s  may  be  applied  inside  the  atiditory  caul  far 
rdief  of  the  |)ain  incident  to  acute  iDflammatJoD  of  the  middfc 

ear  and  myringitis. 


32 

lit   lodofonni, 
Ether, 

5'J-— i 

Hig. 

Use  as  a  spray  for  the  larynx. 

PIGMENTS 

33- 

B    lodini, 

Potaiisii  iodidi, 

Glyceriiii, 

»S)— M 

34. 

Boroglyccrid,  50  percent. 

as- 

B  Acidi  tannici, 
Glycerini, 

i.-i- 

VDi  in 


Formula  35  is  an  excellent  application  to  the  nasopharyB: 
the  postnasal  catarrh  of  adults.     In   children,  Fonnula  33  gen- 
erally yields  better  results. 

Formulas  33-35  may  be  used  in  the  treatment  ol'  chronic 
and  hypertrophic  rhinitis.  The  effects  of  the  applications  vary 
with  the  amount  of  the  solution  used.  No  more  of  the  iodin 
solution  should  be  applied  at  one  time  than  will  prodme  a 
momentary  sensation  of  discomfort.  Applied  inside  the  crypts 
of  the  tonsils  by  means  of  a  cotfon-tipped  ]irobe  bent  at  a  right 
angle  it  of^en  brings  about  a  rapid  absorption  of  thehypenrophinl 
glands.  Either  of  the  solutions  may  be  applied  by  means  of 
a  suitable  cotton -tijiped  probe  to  the  mucous  membrane  of  the 
nose  or  nasopharynx. 


36.     B   Lignal, 


J  IS- 


Lignol   is  an  oily  or  tarry  substance  i 
tlllationof  a  special  lignite.      It  is  soluble  ii 
not  in  water.     It  contains  phenol,  guaiacol, 
ably  combined  with  pyridin  bases.      It  has  antiseptic  prtflwriies 
equivalent  to  a  i  :  1000  bichlorid  sohition,  and  *  ' 
diluted  is  not  irritating  to  mucous  membranes. 


nulling  from  the  dis- 
elherand  oils,  but 
tylenol,  eti-,,  ptob- 


1  iKUfKilr 
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application  in  atrophic  rhinitis,  diluted  with  an  equal  amount  of 
sweet  oil  or  albolene. 

37.  H    Petroleum,  gm.  40.00 ; 

Olei  eucalypti  odoris  citri,  gm.    0.50; 

Strychnise  nitratis,  gm.    0.02. — M. 

r.  Bobone. 
Useful  as  a  pigment  in  atrophic  rhinitis. 

OINTMENTS 

38.  H    Ichthyol,  ^ij; 

Adeps  lanse, 

Pelrolali,  aa  gj. — M. 

Useful  as  an  inunction  over  the  mastoid  in  commencing  mas- 
toiditis, and  as  an  inunction  over  hypertrophied  lymphatic 
glands  in  the  neck. 

39.  R  Unguenti  hydrargyri, 

Unguenti  iodini,  aa  t^j. — M. 

Useful  as  an  inunction  over  the  mastoid  in  commencing  mas- 
toiditis, and  as  an  inunction  over  hypertrophic  lymphtic  glands 
about  the  angle  of  the  jaw. 

40.  H    Unguenti  hydrargyri, 

Unguenti  iodini, 

Unguenti  belladonnae,  aa  3J. — M. 

Useful  as  an  inunction  within  the  auditory  canal  in  furunculous 
and  diffuse  inflammation. 

41.  li    Hydrargyri  oxidi  flavi,  gr.  vj ; 

Olei  petrolati,  q.  .s. 

Petrolati,  5J. — M. 

Useful  as  an  a])plication  in  eczema  of  the  auricle  after  all  scabs 
and  crusts  have  been  removed  by  means  of  peroxid  of  hydrogen. 
This  ointment  should  be  well  rubbed  into  the  inflamed  tissues, 
and  a  single  application  is  sometimes  sufficient  to  bring  about  a 
cure  if  care  be  exercised  that  purulent  discharges  from  the  tym- 
I>animi  are  not  allowed  to  come  into  contact  with  the  skin  of  the 
auricle. 

42.  K    Plumbi  iodidi,  gr.  xlv ; 

Ammon.  chloridi,  gr.  xlv  ; 

Ichthyol,  -^  ; 

Adeps  lanx,  (1-  s.  ad.  Jj. — M. 

Ft.  unguentum. 
Sig.  External  u.se  in  glandular  inflammations. 
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AddBh 


Useful  in  reliering  the  pain  of  siriMcnlc  catatrfa  of  the  middle 
ear.  ituuncolasts,  etc  An  ointmcnl  penenaies  the  skin  of  the 
canal  more  readity  than  a  waacrr  solntMB.  For  the  relief  of  Uie 
pain  of  aunl  nconlgis  or  acntc  caanb  the  ointinent  is  simplf 
pbced  as  deeply  withio  the  canal  as  possjble.  For  the  relief  of 
the  pain  (rf*  fiinnicnloGis  the  otntment  i>  aoeared  apoo  a  cooe  of 
cnttoti,  vltkfa  is  wedged  into  ibe  loeatiE  with  as  mach  pressure 
as  the  patient  oonveiuently  cadi  bear.  The  pressoTe,  at  fina  pun- 
fin],  ultimatelj  rdkves  oongestioD  and  disconfon. 


c&isncs 

With  the  exception  of  the  galTanocautery  the  onstics  most  em- 
ployed in  TfaiiK>l<^y  and  oitdogy  are  dininuc  and  trichloracetic 
adds.  As  the  destniction  of  tissue  produced  by  applkatioas  of 
et^cn  ibe  solid  slick  of  nitiate  of  atrer  is  reiy  supciiicial,  it 
scarcely  can  be  ctHisideied  a 


ASTRINGENTS 


B    ZVD  so^iiuili^ 


(S.-M. 


Usritil  as  an  application  br  means  of  a  bru^  or  a  dossil  of  ab- 
sorbent cotton  to  the  phar^-ns  and  laij-nx  in  subacute  and  cfatonic 
tatynsitts,  and  to  the  nasopharynx  in  s«Ujacnte  i 
catarrh. 


CT  varitrosc  vessels  m 


46.    B  Acidie^ln. 


iIiIb'i  I   of  addno.     A  piece  llic   sin  of  ■  pea  AaAA  be  iaialMl  la  ack 


("sefiil  in  controlling  excessive  nasal  secretion  la 
ievrr,  and  nasal  hydroirhea. 


Useful  in  nasal  hydrorrhea.  The  patient  should  be  informed 
that  the  solution  is  highly  poisonous,  and  cautioned  against  using 
a  larger  quantity  than  sufficient  to  barely  moisten  the  nasal  rau- 
cous membrane  each  time  the  atomizer  is  used. 

49.     B   Alcohol,  95  per  cent. 

Useful  as  an  application  to  the  tympanic  mucous  membrane 
when  it  is  covered  by  granulations  and  small  polypi.  For  the 
patient's  use  at  home,  to  cause  shrinking  of  granulations  and 
polypi,  alcohol,  diluted  with  an  equal  amount  of  water,  may  be 
prescribed,  to  be  dropped  into  the  auditory  canal  several  times  a 
day.  Should  this  cause  only  momentary  smarting,  the  jjatient 
should  on  the  next  occasion  use  alcohol  2  parts  diluted  with  water 
I  ijart,  and  so  on  until  undiluted  95  per  cent,  alcohol  is  dropped 
into  the  ear  four  or  five  times  a  day.  Practically  the  ear  will 
then  contain  alcohol  all  the  time.  It  acts  as  a  dehydrating  agent 
on  polypi  and  exuberant  granulations,  destroying  their  vitality 
and  promoting  cicatrization.  Its  value  as  an  antiseptic  also  plays 
its  part  in  bringing  about  a  good  result.  Boric  acid  dissolved 
in  the  alcohol  is  sometimes  prescribed  for  the  patient's  use,  but,  as 
under  such  circumstances  when  the  alcohol  evajxirates  the 
boric  acid  is  deposited  as  sharp-pointed  crystals  on  the  mucous 
membrane,  it  is  probable  that  the  boric  acid  is  a  source  of  irri- 
tation. The  same  may  be  said  to  a  less  degree  of  the  addition  to 
the  alcohol  of  other  dehydrating  agents  like  glycerin  and  sulphuric 
ether.  In  order  to  secure  the  best  results  from  instillations  of 
alcohol  the  patient  should  lie  down  with  the  affected  ear  upper- 
most and  then  straighten  the  canal  upward,  outward,  and  back- 
ward. The  canal  should  then  be  fiiUi/  with  alcohol,  which 
should  be  forced  into  the  tympanum  by  manipulating  the  tragus. 
This  procedure  also  serves  to  float  outward  particles  of  pus  and 
other  materials.  Polypi  of  considerable  size  may  be  destroyed  by 
this  method,  but  it  is  somewhat  tedious  if  the  polypi  are  large,  and 
hence  such  growths  should  be  removed  by  snare  or  forceps. 


so-    B  -' 


fa- 


5i— M. 


Silver  nitrate  (gj  to  i  ounce  of  water)  is  useful  as  an  applica- 
tion to  the  pharynx  or  tonsils  in  acute  pharyngitis  or  tonsillitis. 
When  applied  sufficiently  early  it  will  often  abort  the  disease  if 
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used  two  or  three  times  a  day.  When  palmed  upon  the  laienl 
walls  of  the  pharynx  it  produces  at  once  a  feeling  of  relief  ud 
comrort  which  persists  for  some  time ;  when  painted  upon  the 
posterior  wall  of  the  pharynx,  a  sensation  of  dryness  mA  greal 
discomfort.  Hence  it  should  not  be  used  in  this  portion  of  the 
pharynx  except  for  touchi  ng  small  areas  of  gnutulation  ctS5oe,ctu 
However,  lo-gr.  solutions  are  piermissible. 

Solutions  of  silver  nitrate  (60  gr.)  also  may  be  iBcd  ss  an 
astringent  application  to  snia.ll  polypi  and  exuberant  gianulatiao 
tissue  in  the  tympanum.  However,  for  this  puqioae  it  is  &r  in< 
ferior  to  strong  alcohol.  Even  the  solid  slick  of  silver  nittale 
when  applied  to  granulations  in  the  ear  produces  only  a  super- 
ficial destruction  of  tissue,  and  in  this  respect  is  far  infertor  to 
chromic  or  trichloracetic  acids. 

51.  8  Protargdl. 

52.  B   Argyroi- 

The  above  are  two  of  the  best  of  the  organic  compounds  of 
silver.  Of  the  two,  argyrol  is  probably  the  more  valuable  in  con- 
trolling inflammations  of  mucous  membranes.  I'rolargol  may  be 
used  as  a  spray  to  the  pharynx  or  larynx  in  10  per  cent.  soJulions 
and  argyrol  in  20  per  cent,  sohitions.  Both  produce  agiy  stains 
on  linen,  but  do  not  stain  the  skin.  They  stop  up  aiomiier  tubes 
somewhat  quickly,  and  hence  are  not  well  adapted  for  patient's 
use  at  home.  Protargol  and  argyrol,  when  applied  to  mucous 
membranes,  are  somewhat  astringent  antiseptics,  are  devoid  of 
the  irritating  effects  of  silver  nitrate,  and  penetrate  the  tissues 
more  deeply.  ArgjTol  in  10  |>er  cent,  solution  is  es)>ei-ially 
■serviceable  in  the  recurrent  attacks  of  otorrhea  where  the  drum 
head  has  been  destroyed.  If  applied  at  an  early  stajje  of  ihc 
attack  a  single  application  by  means  of  a  cotton-tipped  probe 
will  usually  abort  the  attack.  It  is  valuable  as  a  non- irritating 
antiseptic  injection  by  means  of  Blake's  cannula  into  the  attic  of 
the  tympanum  in  attic  otorrhea,  often  bringing  about  a  cessation 
of  the  discharge. 

Purulent  inflammation  of  the  accessory  sinuses  of  the  nose  n»ay 
be  treated  by  first  cleansing  them  by  injections  of  sterile  water, 
peroxid  of  hydrogen,  etc..  and  then  injecting  a  small  quantity  of 
a  20  per  cent,  solution  of  argyrol,  which  is  allowed  to  nrmain. 
The  non-toxic  and  n on- irritating  properties  of  this  aniiscplir 
permits  this  being  done  with  impunity.  Under  such  rirruin- 
stances  the  discharges  are  stained  brown  and  arc  rapidly  changed 
in  character  from  purulent  to  mucoid. 


J 


D  USTING-PO  WDERS  5 1 1 

DUSTING-POWDERS 

53.  K    Menthol,  gr.  j  ; 

Sodii  bicarb.,  gr.  ij ; 

Magnesii  carb.  (levis),  gr.  iij ; 

Cocain  hydrochlor.,  gr.  iv  ; 

Sacchari  iactis,  giss. — M. 
Sig.  Use  as  snuff  eveiy  two  or  three  hours. 

The  most  marked  relief  follows  the  use  of  this  powder,  and  a 
few  applications  will  do  much  to  abort  acute  rhinitis.  Its  effects 
are  immediate,  highly  agreeable  to  the  patient,  and  continue  for 
a  number  of  hours.  The  preparation  should  be  dispensed  in  a 
tightly-corked  vial  to  prevent  evaporation  of  the  menthol,  and  a 
pinch  should  be  sniffed  up  into  each  nostril  every  two  or  three 
hours  or  sufficiently  often  to  maintain  the  nose  in  a  putulous  con- 
dition and  limit  the  secretions.  As  the  result  of  the  use  of  the 
snuff  the  patient  remains  practically  free  from  all  nasal  symp- 
toms during  the  attack,  and  there  is  no  danger  of  contracting  the 
cocain-habit  where  the  laws,  as  in  Pennsylvania,  forbid  the  refill- 
ing of  a  prescription  containing  cocain  without  the  consent  of 
the  physician. 

54.  U    Argenti  nitratis,  gr.  x ; 

Zinci  Ptearatis,  gj. — M. 

55.  H    Argenti  nitratis,  gr.  xx  ; 

Zinci  stearatis,  ^ij. — M. 

Formulas  54  and  55  are  useful  in  the  treatment  of  atrophic 
rhinitis.  Formula  54  should  be  applied  with  the  powder-blower 
to  the  nasal  mucous  membrane  as  long  as  its  use  is  followed  by  a 
moderate  amount  of  smarting  and  increased  nasal  discharge. 
When  this  ceases  to  occur  Formula  55  may  be  used. 

56.  H  Zinci  sulphatis, 

Sacchari  Iactis,  aa  '7^\] ; 

Acacioe,  •  gr.  x. — M. 

57.^    K    Alumnol,  %)\ 

Sacchari  Iactis,  Jij — M. 

Useful  as  applications  to  the  laryngeal  mucous  membrane  in 
acute  and  chronic  laryngitis.  In  cases  in  which  bronchitis  as 
well  as  laryngitis  is  present  the  ix)wder  should  be  applied  during 
deep  inspiration,  in  order  that  it  may  reach  the  trachea  and 
bronchi. 
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S8.      K    lodofonniE,  gr.  <» ; 

Aciili  taiinici,  gr.  %x  ; 

Sflcchari  lactis,  gr.  in. — M. 

Usefvil  as.  an  applkation  in  syphilitic  and  tubeirulotis  larjn- 

gitis 

i;9       It    Kismulh    subnitrotis,  Jij  ; 

AcTciT  Kt.  i; 

ludoforiuis,  3>5: 

Morphiie  sulphalis,  fit   n; 

Acidi  tannici  gr.  i.i,— M. 

Useful  as  an  application  to  the  lar^-ngeal  mucous  loembraiie  in 
tuberculous  and  syphilitic  laryngitis,  in  the  earlier  stages  of  acute 
laryngitis,  or  in  any  laryngeal  affection  characterized  by  imt»- 

bihty  and  jMiin. 

60.     tt   Orthofonn. 

This  nearly  insoluble  substance  has  the  propert}'  of  producing 
analgesia  when  apphed  to  exposed  ncne-endings.  Ii  is,  there- 
fore, especially  valuable  as  an  application  to  irritable  ulcers  alter 
they  have  been  cleansed  with  Dobell's  solution  or  [>eroxid  of 
hydrogen.  Its  anesthesic  effects  are  increased  bv  a  previous 
application  of  a  solution  of  cocain  and  persist  for  four  or  five 
hours.  When  insufflated  into  a  tuberculous  larynx  the  powder 
produces  a  momentary  smarting,  followed  by  analgesia  more  or 
less  complete,  which  persists  as  long  as  the  powder  adheres  to  an 
abraded  surface  or  an  ulcer.  The  powder  possesses  decided  anti- 
septic quahties  and  promotes  the  healjng  of  tuberculous  uWra- 
tions.  It  has  little  effect  upon  the  unbroken  mucous  membrane 
and  its  prolonged  application  to  the  skin  in  the  neighborhood  of 
ulcerations  sometimes  causes  eczema. 

A  nurse  or  one  of  the  patient's  firiends  can  l>e  taught  to  insufflate 
orthoform  into  a  tuberculoius  larynx  ten  minutes  before  each  meal, 
and  in  many  instances  thus  secure  complete  relief  from  dj-sphagia. 
Orthoform  is  said  to  be  non-toxic,  and  hence  may  be  used  lof^ly 
in  liberal  quantities. 

61.     B  Pulvi.s  uidi  bond. 

It  is  absolutely  necessary  that  the  powdered  boric  acid,  in- 
sufflated within  the  tympanum  as  an  application  in  the  tnratmeiil 
of  purulent  inffammatioo,  should  be  impalpable  and  free  from  all 
grit,  as  the  sharp-pointed  crystals  of  this  substance  an*  extreniel> 
irritating.  A  good  plan  is  to  test  the  powdered  lioric  acid  by 
rubbing  a  small  quantity  upon  the  lip  with  the  tip  of  a  fmgGr, 
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rejecting  as  unfit  for  use  inside  the  ear  those  specimens  that  are 
"gritty." 

It  is  im^iortant  also  that  too  large  a  quantity  of  boric  acid 
should  not  be  thrown  into  the  ear  at  one  time  or  it  may  form  a 
hard  mass  and  thus  prevent  the  escape  of  discharges.  This  is 
less  likely  to  occur  if  the  powdered  boric  acid  be  triturated  with 
tincture  of  calendula  officinalis,  as  advised  by  Sexton. 

The  following  powdere  are  of  use  in  the  treatment  of  otorrhea: 


62. 


sss-j; 


Palvia  addi  borici, 


65.     E   Pyoklanin, 
Acidi  borici, 
Sig.  Useos  a  du!iting-pow(!ei 
drum -head    is    sutHcicntly    Ini^    t 
the  tympanum. 


Pj'oktanin  {pus  deslroycf)  or  methyl-violet  is  an  anilin  dye 
occurring  in  the  form  of  a  paste  and  in  crystals.  It  is  said  to 
penetrate  the  tissues  and  act  upon  deeply  imbedded  pathogenic 
micro-organisms.  It  has  been  used  somewhat  more  extensively 
than  at  present  in  the  treatment  of  otorrhea.  The  chief  objec- 
tion to  its  use  is  the  deep-blue  stain  imparted  to  the  skin  of  the 
auricle  by  discharges  containing  pyoktanin  when  they  escape 
from  the  canal.  This  stain,  however,  is  somewhat  readily  re- 
moved by  washing  with  alcohol. 

Solutions  of  pyoktanin  of  the  strength  of  i  :  1000  or  even 
I  :  too  may  be  injected  into  the  attic  in  chronic  otorrhea  after 
a  preliminary  cleansing  with  water  and  pero\id  of  hydrogen. 
Under  such  circumstances  it  penetrates  somewhat  deeply  and  is 
rajiidly  absorbed  by  any  l^ctcria  present.  These  are  deeply 
stained  and  are  said  to  be  killed  or  at  least  rendered  inert  by  the 
dye.  Pyoktanin  may  also  be  used  as  a  dusting- powder  combined 
with  boric  acid,  as  in  the  above  formula. 

The  paste  is  sometimes  molded  into  the  form  of  pencils  and 
used  lo  rub  into  syphilitic  ulcerations,  etc.  A  variety  of  the 
drug  is  yellow,  but  ia  said  not  to  be  so  active  as  the  violet  pyok- 
tanin. 
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Pjtjlctamn,  wbeo  given  iDtenullT  id  doses  of  2  or  j  gr.  three 
times  a  day,  saiv&  tbc  arine  ■  deep  blue,  and  after  the  dnig  has 
been  taken  for  two  or  three  da\^  the  mine  of  such  peivins  vill 
reattin  aseptic  for  three  wveks,  e^'cn  vben  ei^posed  \a  the  air  in 
am  open  vessel.  While  pyoktanin  aodoubtediv  possesses  con- 
sidcnUe  laloe  as  a  coropaiatirriy  safe  antisefitic,  its  usefuliKs 
has  been  greatly  restricted,  both  io  the  treatment  of  oioirha  and 
in  geniio-urinaiy  sorgery,  because  of  the  objecliooalde  blue 
staiits  which  it  produces. 


Aoeta&iltd,  a  demative  of  anilin,  is  a  white  powder  but 
slightly  soluble  in  »-atef  aiwj  possessing  decided  antiseptic  prop- 
erties. It  is,  cither  alone  or  diluted  with  bone  acid  jiowder,  a 
somewfaal  popular  hoepital  dressing  for  superficial  wounds  "  that 
are  not  dang  well.'*  It  is  especially  useful  in  wounds  afiet  a 
mastoid  operation  where  the  discharges  are  foul  smelling  and  the 
chiseled  bone  remains  long  uncovered  by  granulations.  -The 
powder,  under  such  circumstances,  should  be  thickly  dusted  into 
the  wound.  lodin  is  liberated  when  the  substance  is  brought 
into  contact  with  organic  matter  aiKl  actsas  an  antiseptic. 


Thb  compound,  obtained  by  theaction  of  iodin  upon  s  sola- 
tion  of  phenol phthalein,  is  free  from  odor  or  taste  and  contaiu 
60  per  cent,  of  iodin.  It  is  frt«  from  irritating  effects  when 
applied  to  the  mucous  membrane  of  the  nose  or  lympanim)  and 
nuy  be  used  as  a  dieting -powder  as  a  substitute  for  iodoform 
•fier  0|ierations  in  such  localities. 


Aristol  is  probably  the  most  valuable  of  all  the  "subsii- 
lutes  for  iodoform,"  as  it  has.  a  faint  but  agrceaUe  smell  some- 
what t^seinbling  th>-nioi.  It  is  used  somewhat  eitensively  as  a 
dusting -powder  to  the  wound  after  operations  on  the  middle 
car,  nose,  and  pharynx  to  promote  cicatriiation.  It  is  i*ot 
irritating  to  the  nasal  mucous  membrane.  .Aristol  is  a  reddish- 
brown,  amorphous  powder,  containing  about  45  [Kr  ircnL  of 
iodin,  which  b  slowly  liberated  into  a  wound  dusted  with  this 
powder  and  packed  with  sterile  gauze. 
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69.  B   lodomulh. 

70.  B  Bismuth,  buliiodiili. 

Either  of  the  above  are  sometimes  useful  as  dusting- powders  in 
otorrhea  where  a  sufficient  amovint  of  the  (irum-head  has  been 
destroyed  to  permit  their  being  thrown  upon  the  exposed  tc 
membrane  of  the  tympanum. 


i   Pulve 


ii  compu^iUc. 


E.  R.  Squib  £:  Sons, 


The  compound  alum  powder  of  Squib  is  often  useful  in  pro- 
moting early  epidemiization  of  the  tympanum  alter  the  radical 
mastoid  operation. 

71.     Xeroform. 

B    Bismuth  oxid,  49  ]ier  cent. 
TribromphcDol,  50  ptr  cciiL 

Xeroform  or  bismuth  tribromphenol  is  an  odorless  synthetic 
product  of  the  manufacturing  chemists,  and  presumably  has  the 
sedative  and  astringent  properties  of  bismuth  combined  with  the 
marked  antiseptic  qualities  of  broniin  and  carbolic  acid.  As  it 
has  been  given  internally  (5  to  7  gm.  daily)  by  Hueppe,  during 
the  cholera  epidemic  at  Hamburg,  in  1893,  with  excellent  results, 
it  may  be  assumed  that  its  local  application  to  wounds  and  mucous 
membranes  is  absolutely  devoid  of  danger  of  toxic  effects.  Uiion 
wounded  or  inflamed  mucous  membranes  it  is  an  astringent,  anal- 
gesic, atid  an  antiseptic. 

Somers  (iVirrf/  Ybri  Afed.  Jmtr.,  December  24,  1898)  speaks 
with  enthusiasm  of  the  value  of  xeroform  in  aural  practise.  He 
has  used  it  in  more  than  100  cases  of  chronic  suppurative  otitis 
media.  It  does  not  stain  like  pyoktanin  or  cake  like  boric  acid, 
and  it  greatly  modifies  the  character  of  the  discharge  from  the 
middle  ear.  It  promotes  epithelial  growth  and  cicatrisation  and 
relieves  the  annoying  pruritus  which  lends  to  delay  the  repair  of 
the  tissues. 

ALTERATIVES 

73-      8    Ilydrai^ri  bichloriJi,  pr  j  ; 

Potoseii  iodidi,  .^ij  ; 

Aqiiar,  (^iij.— M. 
Sig.   I  to  3  leit!ipoonfuls  after  nieak. 

This  formula,  sometimes  called  "  i,  2,  3  mixture,"  may  lie 
ordered  when  it  is  desired  to  employ  the  mixed  treatment  in 
syphilis. 
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74.     ii   'Inlilet  triturat.  byiJrarg.  proliodidi,  gr.  \. 

Sig.   t  tablet  may  lie  taken  three  at  four  times  a  da;  or  cvca 

>  sufficient  quantity  of  opium,  if  oecessary,  Lo  pmcDt  dianb^ 

Useful  in  the  treatmenl:  of  primary  and  secondai)'  s^'philis. 

75-     H   I'll-  liyiiraig.  biniodidi ,  gi,  fg-l.  

Sig,   I  pill  may  be  taken  after  eaeb  meaL 

Useful  in  the  treatment  of  the  later  stages  of  syphilis. 

Sig.  Corrosive  subliioale  solution  foe  hypodennk  use. 

tn«=B'A-  m**u-8r-iV  ni>>''-g'-^-  m»=i- 

Useful  in  s)'philitic  affections  of  the  nose  and  throat  where  it 
is  advisable  to  get  the  patient  under  the  influence  of  mercun'  as 
speedily  as  possible.  The  injections  may  be  made  as  otten  as 
once  a  ilay,  deep  into  the  cellular  tissue  of  the  back.  The  injec- 
tion catises  a  moderate  amount  of  pain,  which  cootinties  for  about 
an  hotir,  and  the  place  whet^  the  injection  was  made  remains  a 
little  sensitive  lo  the  touch  for  twenty  to  forty-eight  hours;  ab- 
scess does  not  occur  when  the  proportion  of  corrosive  sublimate 
is  not  greater  than  in  this  formula. 

In  a  small  proportion  of  cases  mercury  or  iodid  of  pmtassiiim 
produce  a  violent  reaction,  the  syphilitic  lesions,  for  the  time 
at  least,  being  rendered  worse  instead  of  belter  by  the  exhi- 
bition of  these  dnigs.  Other  cases,  because  of  the  disturbance 
of  the  gasiro- intestinal  tract,  cannot  tolerate  either  the  iodids  or 
mercury.  Such  cases  generally  do  well  on  the  following  [ire- 
scriplion  : 

77.  8   Eil.  berberis  .iquifolii,  fgiT. 
Sig.  15  to.  tjo  drops  in  water  every  three  hours. 

The  initial  dose  is  15  drops  every  three  hours,  increased  5  drops 
per  week  imlil  the  patient  is  taking  2  duiddtams  every  three 
hours.  The  dose  is  then  reduced  each  week  until  the  initial  dose 
of  15  drops  is  reached.  This  is  continued  for  a  week  or  f 
again  increased. 

78.  B    Tr.  gusEac  a 
.Sig.   \  leaspoonful  in  m 

See  Formula  138. 


e  pharyngitis  or  tonsillitis  of  theuniaiic  01 


two  and 

I 
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79.     R  Potassii  bromidi,  gss  ; 

Potassii  iodidi,  ^iss; 

Ext.  glycyrrhizae,  p^iss ; 

Aquae,  q.  s.  ad.  'fgiv.— M. 

Sig.   I  teaspoonful  three  or  four  times  a  day. 

Useful  in  pharyngitis  sicca,  to  increase  the  pharyngeal  secre- 
tions and  relieve  the  feeling  of  dryness  in  the  throat. 


HYPNOTICS 

80.  H  Trional,  gr.  x-xxx. 

81.  H  Sulphonal,  gr.  x-xxx. 

82.  B    Paraldehyd., 

Olei  gaultheriae, 

Pulveris  acaciae,  Tij ; 

Elixir  simplicis,  q.  s.  ad.  f^iv.— M. 

Sig.  }  to  I  tablespoonful  in  water  every  hour  or  two  m  the  restlessness 
and  insomnia  following  mastoid  operations. 

83.  B   Chloral  hydratis,  gr.  x; 

Codein  sulphatis,  gr.  J; 

Strychniae  sulphatis,  gr.  ^. — M. 

Ft.  chartae  No.  i. 
Sig.   To  relieve  restlessness  and  insomnia  after  mastoid  operations.     Dis- 
solve in  half-tumblerful  of  water  and  repeat  dose  in  three  hours  if  necessary. 

84.  B   Somnos,  f^iij* 

Sig.  2  teaspoonfuls  to  I  tablespoonful  every  hour  or  two,  if  necessary,  to 
quiet  restlessness  and  induce  sleep  after  operations. 

After  many  severe  operations  on  the  nose,  throat,  or  ear  the 
patient  for  the  first  night  or  two  will  complain  of  pain,  restless- 
ness, and  inability  to  sleep.  This  is  especially  true  in  neglected 
mastoid  cases  that  have  been  operated  on  only  after  weeks  of 
needless  suffering  and  consequent  demoralization  and  debility. 
In  some  such  instances  a  hypodermic  of  \  gr.  of  morphin  will  be 
required  in  order  to  soothe  the  patient's  sufferings.  In  other 
cases  a  reliable  hypnotic  produces  the  desired  results.  Under 
such  circumstances  the  choice  of  an  hypnotic  in  the  patient's  de- 
bilitated condition  is  by  no  means  a  matter  of  indifference,  as  all 
hypnotics  are  to  a  greater  or  less  degree  depressants.  Sodium 
bromid  (10  gr.)  combined  with  chloral  (5  gr.),  repeated  every 
hour  if  necessary,  yielded  good  results  in  the  practise  of  the  writer 
for  several  years.  More  recently,  however,  he  has  relied  either 
on  Formula  83  or  84.  It  should  be  observed  that  in  Formula  83 
any  possible  depressant  effect  of  chloral  on  the  heart  is  guarded 
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against  by  the  a.ddition  of  a  small  proportion  of  strychnin.  Both 
Formula  83  and  the  succeeding  Formula  84  usually  produce  steep 
after  one  or  two  doses  are  taken,  and  are  apparently  free  from 

any  depressant  after-effects. 

TONICS 
85.     H  Hydrarg.  bidiloi,,  P- I: 

Acidi  arseniosi,  gr.  j; 

Keni  pyraphos.,  gr,   ij  ; 

QuiniiE  sulph,,  p-  *"■ — M. 

Fl.  pil.  No.  Miv. 
S\g.   I  afler  meals. 

Useful  as  a  tonic  pill  in  catarrh  of  the  nose  and  throat,  with  a 
debilitated  condition  of  the  s)-stem. 


S6.     B  Uncturx  genlianse  camp.. 

Elixir  cinchoiuE, 

SyrajM  linionis, 

Spin  lis  frniDenti, 

Sig.   1  or  z  tnb1es|)cionfuIs  in  water  h 


A  useful  formula  where  it  is  desired  to  administer  an  alix^olic 
stimulant,  but  where  it  is  undesirable  from  any  cause  to  advise 
the  use  of  whisky  pure  and  simple. 

S7.     B   Ext.  bellad.  fol.  ale, 
Quin.  sulph., 
Ferri  sulph.  exsic, 
Sttych.  sulph., 
Acidi  aisenosi, 
Ole<iie«irue  piperii, 
Kl.  pil.  No.  XV, 
S^.   I  pill  three  limes  a  day. 

JcMr.of»u  , 

In  the  treatment  of  neuralgia  of  the  car,  whicli  is  often  a  si 
of   defective   nutrition  and   associated  will 
combination  is  sometimes  useful. 

MISCELLANEOUS 
8S.  B  Conlraclile  ccllcHlion. 
Contractile  collodion  is  sometimes  applied  to  a  c 
atrophic  drum-head  to  hold  it  in  a  more  favorable  position  for 
hearing.  For  this  purpose,  after  inflation  by  Politicr's  method, 
only  a  small  amount  of  the  collodion  should  be  (tainted  upon  the 
drum-head  M  one  time,  as  there  is  some  danger  of  producing 
myringitis  if  too  large  an  amount  of  the  remedy  is  painted  OB 
the  drum-head  at  one  sitting. 
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89.  B  Phosphorated  oil. 

Formerly  many  ointments  and  solutions  were  applied  to  the 
membrana  tympani  for  the  relief  of  tinnitus  and  deafness  caused 
by  catarrh  of  the  middle  ear.  Although  this  form  of  medication 
has  largely  been  abandoned,  phosphorus  dissolved  in  olive  oil, 
if  applied  to  the  drum-head,  will  sometimes  bring  about  im- 
provement of  the  hearing  in  deafness  due  to  senility. 

90.  li    Chloroformi. 

91.  R  lodini. 

92.  R   Tincturre  iodini,  ^j ; 

yElher,  f^j. — M. 

93.  R  Menthol. 

The  vapor  of  these  substances  is  sometimes  used  as  an  appli- 
cation to  the  mucous  membrane  of  the  middle  ear.  They  should 
be  preserved  ready  for  use  in  wide-mouthed,  glass-stoppered 
bottles,  so  that  the  Politzer  air-bag  can  be  filled  with  their  vapor 
by  placing  the  nozzle  of  the  bag  within  the  neck  of  the  bottle 
while  the  bag  is  expanding.  Ether  and  chloroform  vapor  will 
sometimes  penetrate  into  the  middle  ear  through  the  Eustachian 
tube  when  it  is  impossible  to  inflate  the  middle  ear  with  simple 
air  by  Politzer* s  method  or  the  use  of  the  catheter. 

94.  R   Tincture  of  gelsemium, 

Tincture  of  lobelin,  '^^  S  J 

Potassium  bromid,  «s. — M. 

Sig.   20  drops  in  water  every  three  hours. 

Burnett. 

The  above  is  said  to  be  almost  a  specific  as  regards  relief  in 
asthma. 

95.  R    Ac.  carbol.,  gr.  xxx;- 

Ammon.  carb.,  5j ; 

Pul.  carbo.  lig.,  xj  ; 

01.  la  vend.,  TTl*'^  » 

Tr.  benzoin  co.,  ^ss ; 

Gum  camphor,  3ij.  —  M. 
Sig. — Smelling  salts  for  acute  nasal  catarrh. 

96.  R   Pacuffin,  ^iv ; 

Albolene,  ^^v. — M. 

Melt  together  in  container  surrounded  by  boiling  water. 
Sig.  For   use   as   a   subcutaneous   injection  for  the   correction  of  nasal 
deformities,  etc. 
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For  subcutaneous  injections  sterile  pataHin,  with  a  meliing- 
point  of  112°  F.,  is  usually  em|)loyed.  ^V^len  the  rocluag-poiai 
is  much  higher  than  this,  it  is  not  n^dily  forced  through  a  kng 
needle  and  does  not  as  readily  penetrate  the  spa«s  of  the  ceilulu 
tissue.  When  the  melting- point  is  much  Iob-ct  than  ti»''F., 
paraffin  behaves  more  like  ordinary  oil,  permeates  ibe  tisme 
more  readily,  and  may  enter  a  vessel  and  cause  embolus. 

Ordinary  commercial  paraffin,  whose  melting-point  is  iisDalljr 
ii8°  F.,  may  be  reduced  to  a  melting-point  of  i  ri"  F.  by  adding 
5  parts  of  albolene  to  4  parts  of  iiaraffin,  the  mixture  sterilized 
by  boiling  it  and  its  container  in  water,  and  presen'ed  for  fulnrc 
use. 

Thus  prepared  the  melted  paraffin  should  be  dran-n  into  a  suit- 
able syringe  (Fig.  93),  the  nozzle  of  which  is  then  dosed  wilb 
its  screw  cap.  The  syringe  with  the  paraffin  it  contains  and  the 
necessary  needle  are  then  sterilized  by  boiling  in  water.  The 
syringe  and  paraffin  contained  in  it  are  then  cooled  in  sterile 
water,  the  screw  cap  removed,  the  needle  screwed  in  its  place,  and 
the  instrument  is  then  ready  for  use. 

97.    R  Aeidi 

Sig.   5  to  10  drops 

In  a  large  proportion  of  cases  of  hay-fever  the  above  formula 
will  eliminate  all  symptoms  of  the  disease  within  forty-eight 
hours.  If  after  two  or  three  days'  use  of  the  remedy  there  is  no 
im|)ro\ement  in  the  symptoms,  it  is  probable  that  nitromuriaiic 
acid  will  prove  useless  no  matter  how  long  continued. 

Mineral  aciiis  in  the  (realmenl  of  hay-fever  are  said  to  owe 
their  efficiency  to  the  fact  that  they  diminish  the  alkalinity  of  the 
blood  to  an  extent  that  it  is  no  longer  capable  of  holding  in  solu- 
tion uric  acid,  and  hence  the  mucous  membranes  are  no  longer 
irritated  by  the  secretion  of  this  substance.  However,  in  this 
connection  it  should  be  borne  in  mind  that  nitrorouriatic  acid  has 
been  employed  for  several  generations  as  an  alterative  and  tonic 
in  gasiro- intestinal  diseases  and  in  diseases  of  the  Uver,  where  it 
is  said  to  increase  the  biliary  secretions.  It  is  probable,  there- 
fore, that  when  exhibited  in  the  treatment  of  hay-fever  that  it 
not  only  frees  the  blood  from  uric  acid  but  also,  by  improving 
metabolism,  limits  the  formation  of  uric  acid  and  jierhajts  other 
products  of  defective  metabolism.  It  should  l)e»lx»mc  in  mind 
also  in  this  connection  that  mineral  acids  were  formerlv  used  more 
frequently  than  at  present  in  the  treatment  of  diseases  of  the 
upper  respiratory  tract,  10  drops  of  dilute  nitric  add  e%er)-  Iwo 
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hours  in  water  being  an  old  but  usually  effective  remedy  in  the 
treatnieut  of  the  aphonia  of  singers  and  orators. 

The  use  of  nitronmriatic  acid  may  be  commenced  at  any  time 
before  or  during  the  hay-fever  season.  It  is  important  thai  the 
acid  be  freshly  prepared.  At  first  a  colorlesii  liquid,  it  becomes 
within  a  few  days  yellow.  The  yellow  color  deepens  almost  to 
brown,  but  finally  again  becomes  lighter,  until  at  length  the 
mixture  is  colorless.  During  this  period  of  change  in  color 
fumes  are  given  off  and  the  remedy  is  then  thought  to  be  most 
active  in  its  effects  upon  the  gas tro- intestinal  tract.  When  10 
drops  are  diluted  with  a  tmnbler  of  water  the  water  is  only 
slightly  sour  to  the  taste,  but  it  is  well  enough  as  a  precaution 
against  possible  injury  to  the  teeth  to  rinse  out.lhe  mouth  either 
with  pure  water  or  water  to  which  a  pinch  or  two  of  baking  soda 
has  been  added. 

If  the  use  of  nitromuriatic  acid  is  successful  in  eliminating  the 
symptoms  of  hay-fever,  it  is  probable  that  they  will  cease  to  recur 
as  long  as  the  patient  continues  to  fake  the  remedy  regularly. 
However,  should  he  neglect  to  take  a  single  dose,  more  especially 
the  evening  dose,  it  is  probable  that  some  symjitoms  of  the  dis- 
ease will  be  quickly  manifested.  For  example,  if  the  evening  dose 
be  omitted,  it  is  probable  that  the  patient  will  wake  up  the  next 
morning  with  his  nose  occluded  and  irritable  and  very  likely 
will  have  several  attacks  of  sneezing. 

Prolonged  use  of  nitromuriatic  acid  is  apparently  harmless. 
Some  of  the  writer's  earlier  cases  have  used  the  acid  for  months  at 
a  time  year  after  year  during  the  hay-fever  season,  and  occasion- 
ally some  of  them  during  the  winter  season  as  well,  without 
noticing  any  deleterious  effects.  In  cases  where  the  remedy  is 
effective,  it  is  curative  to  the  extent  that  it  abnost  completely  con- 
trols the  symptoms  during  the  hay-fever  season,  and  there  seems 
a  tendency  for  the  attacks  to  become  less  and  less  severe  from 
year  to  year. 

In  neurotias  suffering  from  hay-fever  much  benefit  sometimes 
results  from  large  doses  (20  to  30  gr,)  of  bromid  of  sodium  three 
times  a  day,  which  is  ordinarily  sufficient  to  control  the  violent 
attacks  of  sneezing.  In  such  cases  the  following  formula  is  often 
useful : 

Aci<ii  hydrobromici  diluti,  f^ij. 


Hydrobromic  acid  also  yields  in  the  majority  of  cases  some- 
L  what  better  results  in  the  treatment  of  tinnitus  than  bromid  of 
f  sodium  or  ihe  mixed  bromids. 
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The  above  is  sometimes  useful  in  tiDnitus.  HTien  effective  io 
beneficial  results  are  manifested  within  a  few  days.  However,  i 
niihcr  large  proportion  of  cases  of  tinnitus  from  chronic  middle- 
ear  catarrh  are  not  benefited  in  the  least  by  the  use  of  ciwicifiiga. 

lOO.     ]jt    AlrDpina;  sulphaiis,  gr.  |: 

Acidi  sulphuric!  animatici,  fj^ij  ; 

Aqure  nisa.',  4.  s.  aif.  f^. — M- 

Sig.  zo  to  JO  drops  sX  bedtime,  repealed  if  nece&saiy.     Ui«fiil  la  iIk 
I'.ight-swcals  of  phlhi^is. 

loi.     B   Acidi  carbolki,  gr.  iij  ; 

l*u]veris  cnmphone, 

Reaorcin,  aa  gr.  ix  1 
Acidi  borici,  gr.  iii ; 

Unguenti  iinci  oxidi,  3J. — M. 

Sig.  Use  twice  a  da;^  as  an  exiernal  application   in   acne  msocoof  tiK 

loa.     B  Pilocaqnna;  hydrochloras,  gr,  ['j-J. 

Pilocarpin  may  be  given  h)'[XKiemiically  once  a  day  in  con- 
junction with  potassium  iodid  three  limes  a  day  by  the  mouth  ia 
effusion  or  hemorrhage  into  the  labyrinth,  tertiary  syphilis,  and 
traumatism  involving  the  internal  ear.  The  average  dose  of 
pilocarpin  is  about  A  gr.  hypodemiically,  but  much  larger 
amounts  have  been  used  with  impunity.  When  administered  fix 
its  action  on  the  internal  ear  a  sufficient  amount  should  be  taken 
to  produce  profuse  sweating  or  salivation.  TTie  remedy  should 
be  continued  a  sufficient  number  of  days  to  produce  the  dt^red 
result,  unless  the  patient  becomes  greatly  prostrated  by  its  lon- 
linued  use  or  it  is  manifestly  unavailing  in  the  treatment  of  the 
internal  ear  disease.  When  no  improvement  is  manifest  after 
two  weeks'  use  of  the  drug  it  should  be  abandoned.  It  rarely 
is  of  use  except  in  acute  cases. 

Pilocarpin  is  a  drug  whose  action  should  be  carefully  watched, 
because  serious  and  even  fatal  consequences  have'resulted  from 
the  injection  of  medicinal  closes.  Shoemaker  cites  a  case  where 
the  patient  suddenly  expired  after  an  injection  of  pilocaqiin.  In 
another  case  the  same  author  states  that  the  employment  of  \  gr 
was  followed  by  profuse  diaphoresis,  salivation,  lacrimation.  a 
discharge  from  the  nose,  sii.'kness  of  the  stomach,  diHiculty  in 
breathing,  and  a  sense  of  cardiac  oppression.  Internal  and  exlenul 
stimulation  caused  the  symptoms  to  disappear.  Atiopin  is  a  phys- 
iologic antidote  to  pilocarpin. 
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Pilocaqjin  may  be  given  by  the  moiilh  instead  of  hypoder- 
mically,  but  its  eflecls  are  longer  in  manifesting  themselves  (fif- 
teen to  twenty  minutes)  and  more  uncertain.  Politzer  advises 
the  injection  of  6  to  8  drops  of  a  warm  2  per  i;ent.  solution 
through  the  Eustachian  catheter  into  the  F^uslachian  tube  in 
sclerosis  of  the  middle  ear.  Mendosa,  in  3  cases,  relieved  urgent 
dyspnea  from  edema  of  the  larynx  by  hypodermic  injections  of 
pilocarpin. 

FORMULAS  FOR  USE  WITH  NEBULIZERS 

In  order  to  be  successfully  nebulized  a  fluid  must  have  sufficient 
viscidity.  Glycerin  nebulizes  fairly  well,  but  its  nebulizing 
qualities  are  greatly  improved  by  the  addition  of  a  small  propor- 
tion of  tincture  of  benzoin.  The  benzoin  should  be  added  drop 
by  drop  with  constant  stirring  of  the  glycerin  or  shaking  of  the 
bottle  which  contains  the  glycerin  in  order  to  evenly  difl"use  the 
benzoin  through  the  glycerin,  which  becomes  white  and  opaque 
from  minute  particles  of  benzoin  suspended  in  the  liquid,  'i'he 
mixture  is  cora[)aratively  stable  and  the  benzoin  contained  in 
about  I  dram  of  the  tincture  can  thus  be  suspended  in  i  ounce 
of  glycerin. 

Ordinary  bleached /(T/ro/ij/wOT  oil  ox  a/Mene,  with  or  without 
the  proportion  of  benzoin  it  can  be  made  to  dissolve,  nebulizes 
fairly  well. 

Alcohol  made  viscid  by  the  solution  of  one  of  the  balsams, 
preferably  benzoin,  nebulizes  fairly  well.  However,  alcohol  is 
somewhat  irritating  to  the  bronchial  mucous  membranes,  and  in 
use  the  product  of  a  nebulizer  containing  an  alcoholic  solution  is 
best  diluted  by  the  product  of  one  containing  a  bland  oily  solu- 
tion. 

The  alcohol  evaporates  somewhat  rapidly  during  the  process 
of  nebulization,  so  that  the  fluid  in  the  nebulizer  becomes  more 
and  more  concentrated  until,  finally,  the  dissolved  balsams  are 
deposited  within  the  nebulizer  tubes  and  clog  them  up  to  an  ex- 
tent to  prevent  the  instrument  working  unless  more  alcohol  is 
added  from  time  to  time  to  replenish  that  which  has  evaporated. 

Any  substance  can  be  nebulized  successfully  if  reduced  to  a 
fluid  state  by  solution  in  one  of  the  above  three  liquids.  Essen- 
tial oils  and  camphors  are  best  dissolved  inalbolene  for  nebuliza- 
tion ;  substances  insoluble  in  oil,  either  in  the  glycerin  mixture 
or  in  alcohol. 

The  following  formulas  may  prove  useful  when  used  with  a 
l  nebulizer.     They  should  not  be  used  with  an  atomizer,  because 
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the  amount  of  fluid  deposited  on  mucous  membranes  by  an 
atomizer  is  many  times  greater  than  that  derived  from  a  nebulim, 
and  some  of  the  following  solutions  are  sufficiently  concentrated 
to  produce  deleterious  results  if  applied  to  the  nose  or  pharytn 
by  means  of  an  atomizer.  The  fact  that  only  a  minute  amount 
of  nebulized  fluid  is  deposited  on  the  mucous  membrane  of  ihc 
upper  respiratory  tract  during  the  short  time  available  for  the 
treatment  of  a  patient  during  an  ordinary  office  visit,  probably 
accounts  for  the  lack  of  enthusiasm  manifested  by  many  special- 
ists for  this  method  of  treatment.  The  atomizer  will  probably 
always  be  the  favorite  instrument  for  applying  remedies  to  the 
nose,    pharvnx,   and   larynx  of  office  patients. 

However,  for  the  patient's  use  at  home,  especially  when  the 
ci  ITU ni stances  are  such  as  to  allow  the  patient  to  devote  con- 
siderable time  to  the  treatment  of  his  condition,  the  nebuliur 
possesses  advantages  that  should  not  be  overlooked.  Also  in 
children  sufficiently  nervous  to  be  teirified  by  an  atomizer  spray, 
the  nebulizer  can  be  used  to  advantage.  If  necessary  the  nebtiliwiJ 
fluid  can  be  conveyed  by  a  long  rubber  tube  underneath  a  tent 
improvised  by  throwing  a  sheet  over  the  shoulders  of  a  nurse 
while  the  child  is  seated  in  her  lap.  By  this  method  the  air  sur- 
rounding the  little  patient  can  be  saturated  with  the  nebulised 
%-apor,  thus  securing  a  prolonged  and  thorough  application  of  the 
vithout  producing  the  struggle  and  fright  so  frequent 
mployed  in  young  children. 


For  use  in  nebulizer  lo  relieve  drjTiess  i 
fluidity  of  secretions. 

104.     B  OUi  cinnanuimi, 
01  ei  eucalypti. 
Menthol, 
Camphor, 
Albt'lene, 


gr.  "1; 


Antiseptic,  emollient. 

105.     B  Indin, 

Camphor, 
Menthol, 
Oil  i4De-iiee<lIes 


ifrtlj-M. 
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For  acute  and  subacute  coryza,  catarrh  in  the  head  passages, 
dry  catarrh,  ozena,  and  rhinitis.  May  be  used  regularly  by  pub- 
lic speakers,  singers,  actors,  etc.  A  pleasant  stimulant  and  pro- 
tective. 

106.  R  Liq-  adrenalin  chlorid  (i  :  5000),  fjj  ; 

Menthol,  gr.  xl ; 

Olei  gaultheriae,  ^xx ; 

Glycerini,  5ij ; 

Aquae  destil.,  l^viij.— M. 

For  severe  or  chronic  cases  of  hay-fever.  Constringent,  hemo- 
static, local  anesthetic,  antiseptic. 

107.  H  Terebeni,  ^iij ; 

Olei  eucalypti,  «  zj  ; 

Glycerini,  Jgiv. — M. 

For  catarrhal  conditions  and  as  an  antiseptic. 

108.  H   Chloretone, 

Camphor, 
Menthol, 
Oil  cinnamon, 
Albolene, 

Anodyne,  antiseptic,  emollient.  Useful  in  acute  and  subacute 
catarrh  and  bronchitis. 

According  to  the  manufacturei-s  balsamol  is  a  combination  of 
balsam  of  Tolu,  benzoin,  balm  of  Gilead,  and  myrrh,  with  oil  of 
Scotch  pine  dissolved  in  alcohol.  Respiral  is  a  combination  of 
albolene  and  cocoanut  oil.  NabuUn  is  a  glycerin  compound. 
These  compounds  are  used  to  dissolve  the  other  ingredients  in 
the  following  **  Globe'*  formulas  and  render  them  capable  of 
nebulization : 

109.  H  Oil  eucalyptus,  ,:^j; 

Oil  cassia,  tJlxxx; 

Menthol,  gr.  xx  ; 

Balsamol,'  q.  s.  ^^iv. — M. 

Use  with  nebulizer  for  simple  catarrh  of  the  nose,  throat,  and 
bronchial  tubes,  and  after  the  first  stage  in  all  acute  affections  ; 

'  If  the  vapor  from  balsamol  and  other  alcoholic  solutions  should  seem 
uncomfortably  pungent  when  applied  directly  to  the  nasal  mucous  membrane, 
it  should  at  first  be  diflfused  or  diluted  either  by  using  a  mask  or  by  holding 
the  nasal  tip  near,  instead  of  placing  it  in,  the  nostril,  gradually  increasing  to 
full  strength.  Where  a  multinebulizer  is  used,  the  vapor  may  be  diluted  with 
that  from  a  mild  oil  solution  like  Formula  114. 


gm. 

i; 

• 

gm. 

2-5; 

gm. 

2.5; 

gm. 

5; 

gm.  93.5.- 

-M. 

McClintock 
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also  as  a  preventive  duriDg  epidemics  of  the  contagious  disoso, 
and  ill  any  case  where  an  antiseptic  and  heahng  action  is  desired. 
Alcohol  should  be  added  occasionally  as  the  fluid  becomes  too 
thick  from  evaporation. 


llalsaniol,'  q.  s,  Jiv.— M. 

Use  with  nebulizer  for  acute  bronchitis,  pneumonia,  and  all 
acute  inflammatory  afl'ections  of  ihe  air-passages.  Alcohol  should 
be  added  occasionally  as  the  fluid  becomes  too  thick  from  eva(iO- 
ration. 

in.     a   OQcWes,  *  tTL""; 

Creosote  (beechwood),  _:!{j ; 

Oil  lar,  3J ; 


Use  with  nebulizer  for  pulmonary  and  laryngeal  tuberculosis, 
and  in  any  condition  requiring  an  active  anliscjitic.  Alcofaol 
should  be  added  occasionally  as  the  fluid  becomes  loo  thick  from 
ei-aporalion. 

IIJ.      K    Chlorelone,  ^iv ; 

Resorciii.  gr.  vx  ; 

Quinin  hyiirobromatc,  gij  ; 

Balsaraol,'  'i   s-  .^iv. — -M. 

Use  in  nebulizer  for  hay  fever,  asthma,  whooping-cough,  cic. 
Alcohol  should  be  added  occasionally  a.s  the  fluid  becomes  lott 
thick  from  evaiwration. 

IIJ.      a    Chloretonc.  %<y. 

Balsamol,'  %  *  .^iv.  — M. 

Use  in  nebulizer  for  tuberculosis  with  irritable  cough,  and  in 
any  condition  requiring  an  alterative,  antiseptic,  and  sedative 
action.  Alcohol  should  be  added  occasionally  as  the  fluid  becomes 
too  thick  from  eva|>oralion. 


B  Oil  cassis.  Tl^.i 

Camphor-mcnihol,  %\\  i 

Cocain  alkaloid,  e'.  ti 


Qiide'  Foimula  109, 


A 
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Use  with  nebulizer  for  acute  colds,  sore  throat,  and  in  all  cases 
of  acute  inflammation  or  congestion  of  the  upper  air-passages  and 
middle  ear. 

115.  li   Oil  cloves,  TTlxl; 

Oil  gaultheria,  3J ; 

Cocain  alkaloid,  gr.  xv ; 

Menthol,  gr.  xl ; 

Respirol,  q.  s.  giv. — M. 

Use  with  nebulizer  for  acute  bronchial  and  pulmonary  con- 
gestion and  inflammation,  also  in  irritable  cough  of  tuberculosis. 
It  is  both  sedative  and  antiseptic. 

1 16.  R   Chloretone,  gr.  "xl ; 

Camphor  monobromate,  3J ; 

Camphor-menthol,  *  3J ; 

Oil  sassafras,  zj ; 

Respirol,  q.  s.  giv. — M. 

Use  with  nebulizer  for  irritable  and  ulcerated  conditions  of 
throat. 

117.  B   Chloretone,  gr.  xx; 

Camphor-menthol,  5J ; 

Oil  pinus  pumilionis,  zj ; 

Respirol,  q.  s.  ^iv.— M. 

Use  in  nebulizer  for  nasopharyngeal  and  bronchial  catarrh  with 
a  tendency  to  hay-fever  or  asthma. 

118.  K   Chloretone,  gr.  xl ; 

Camphor  monobromate,  '^] ; 

Camphor-menthol,  ^j ; 

Cocain  alkaloid,  gr.  xxx  ; 

Oil  anise,  |5J ; 

Oil  bitter  almonds,  zj ; 

Respirol,  q.  s.  ^iv.— M. 

Use  in  nebulizer  for  relief  of  acute  paroxysms  of  asthma,  croup, 
hay-fever,  whooping-cough,  etc. 

119.  ii   Oil  terebinth,  (rectified),  ;5iv; 

Cocain  alkaloid,  gr.  xv ; 

Respirol,  q.  s.  ^iv.— M. 

Use  with  nebulizer  for  pulmonary  hemorrhage. 

120.  B  Formaldehyd  (40  per  cent.),  ^iss; 

Ext  sarsaparilla  cap.  fl.,  ^^iv  ; 

Nebulin,  ^^j  ; 

Water,  q.  s.  giv. — M. 


'SSases  of  the  nose,  throat,  and  ear 

ie  in  nebulizer  for  diphtheria,  consillilts,  hay-fever,  and  all 
isesof  a  zymotic  origin,  and  in  all  conditions  requiiiDgoa 
e  genn  destroyer. 

II.     B   Tannic  acid,  ^; 

Cifinamon-WBter,  q,  s,  Tiv.— M. 


Use  with  nebulizer  in  relaxed  c 
and  in  passive  congestion.     It  is 


mditions  of  mucous  membrane 
.  simple  astringent. 


FORMULA  FOR  THE  BOTTLE  INHALER,  CROUP 
KETTLE,  ETC. 

The  steam  from  a  kettle  containing  unslaked  lime  has  been  used 
for  many  years  in  the  treatment  of  croup  and  diphtheria. 

A  croup  kellli  consists  usually  of  a  vessel  with  a  long  s[KJiit, 
to  which  a  rubber  hose  is  attached,  by  means  of  which  steam 
is  conveyed  to  the  vicinity  of  a  patient  or  imder  a  croup  tent 
erected  over  a  bed.  As  the  quantity  of  unslaked  lime  that  will 
dissolve  in  water  is  not  great,  a  piece  of  lime  the  size  of  a 
walnut  is  more  than  sufficient  for  several  quarts  of  boiling 
water. 

The  following  formula  maybe  used  with  the  bottle  inhaler  or 
added  to  the  water  in  a  teapot  containing  boiling  water. 

122.     B    Tr.  benzoin  comp, 

,Sig.  Add  \  teaspoonful   to  B  bottle  inhaler  hair-fuU  of  hoi  water.      L'st 
the  inhaler  four  or  lire  times  a  day. 

Useful  in  most  forms  of  laryngral  inflammatioD.  To  the 
above  formula,  when  requisite,  an  expectorant — ammonia 
muriat.,  fluid  extract  of  senega,  or  ipecac- — may  l>e  added. 
When  it  is  desired  to  diminish  expectoration  and  at  the  same 
time  produce  a  sedative  eflect  upon  the  laryngeal  mucous  mem- 
brane, fluidextract  of  belladonna  or  hyoscyamus  in  combination 
with  the  compound  tincture  of  benzoin  will  yield  satisfactory 

COUGH   MIXTUKJES 

Although  remedies  designed  lo  affect  the  respiratory  tract  are 
best  administered  by  means  of  an  atomizer  or  nebiili/er,  antt 
when  that  is  impossible  or  inconvenient  in  the  form  of  a  lo/cngc, 
yet  the  cough  mixture  still  retains  at  least  a  measure  of  iu 
former  "popularity.  The  following  formulas  are  effective  and 
»  prescribe: 
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123.  B  Sjrrup  ipecac,  CS^s; 

Syrup  scillae,  fzvj ; 

Liq.  potass,  citrat.,  f±j  ; 

Mucil.  acaciae,  q.  s.  ad.  f^iij. — M. 

Sig.  I  teaspoonful  in  water  every  three  hours. 

Ilaehnlen. 

Useful  for  controlling  the  coughs  of  children. 

124.  H    Potassii  bromidi,  Jss; 

Potassii  cyaoidi,  gr.  iss  ; 

Ext.  prunus  virginiani,  .    f  Jss  ; 

Ext.  grindelia  robustse,  f^iij ; 

Muc.  acaciae, 

Aquae  dest.,  ad  q.  s.  ad.  f^iv. — M. 

Sig.   I  teaspoonful  in  water  four  times  a  day. 

Useful   in  the   so-called  "useless  or  dry  cough  "  of  nervous 
individuals  due  to  pharyngeal  irritation. 

125.  R   Morph.  sulph.,  gr- j ; 

Syr.  limonis,  Jij ; 

Syr.  scillae, 

Syr.  pruni  virg.,  da  f^. — M. 
Sig.   I  teaspoonful  every  four  hours. 

126.  R   Morphinae  sulphatis,  gr.  ss-ij  ; 

Potassii  cyanidi,  gr.  iij ; 

Acidi  sulphurici  aromatic!,  5^"^  » 

Syrupi  pruni  virginianae,  q.  s.  ad.  f^iij- — M. 

Sig.   I    teaspoonful   every  two  or  three  hours   if  required  to  prevent 
coughing. 

Useful  as  an  anodyne,  but  somewhat  stimulating  cough  mixture. 

127.  H   Ammon.  carb.,  zij  J 

Syr.  senegae,  3J ; 

Aq.  fontan.,  ^iij. — M. 

Sig.  I  teaspoonful  every  two  or  four  hours. 

Useful  as  an  expectorant. 

128.  B   Codeina.>  sulph.,  gr.  iv; 

Syr.  glycyrrhizae, 

Syr.  tolutani,  dd  5J. — M. 

Sig.  I  teaspoonful  every  two  or  four  hours. 

129.  B  Codeina?,  gr.  iv; 

Acidi  hydrocyanici  diluti,  ffl^xxxij  ; 

Syrupi  tolutani,  q.  s.  ad.  f^ij. — M. 

Sig    I  teaspoonful  three  or  four  times  a  day. 

Da  Costa. 

Both  the  above  are  most  useful  as  sedative  cough  mixtures. 
34 
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K    Heroin, 

grj: 

Crcosoti, 

m»»ii 

EucaljpLoIi, 

gr.  »i'i  ; 

Stiycbm.-(;  Eulpbalis, 

gr-1; 

Teipii  hydralis. 

7^- 

Syrapi  aurart.  con., 

Mucitag.  acaciiv. 

^5J— M. 

leaspoonful  every  three  c 

r  lour  hours. 

ft   TerpLii  hydralis. 

gt-  xjiifi 

Heroin  hydroch.. 

gt-)^ 

GARGLES 
Gargles  are  of  little  value  unless  employed  with  mow  ihan 
the  usual  care.  Pope,  by  means  of  experiments  with  methylenc- 
blue  and  other  sutstances,  demonstrated  that  as  ordinarily  pet- 
formed  gargling  does  not  bring  a  medicament  in  contact  with 
the  fauces  further  back  than  the  anterior  pillars.  When  neces- 
sary to  prescribe  a  gargle  the  patient  should  be  instructed  to  tlose 
the  nose  tightly,  throw  the  head  far  back,  and  gargle.  By  this 
method  the  probabiUty  of  the  fluid  reaching  the  posterior  wall  of 
the  pharynx  is  increased.  Children  cannot  use  a  gat^le,  and 
rarely  is  it  practical  to  leach  a  patient  to  gargle  properlv  during 
an  ordinary  office  visit.  Gargles  as  ordinarily  employed  rarely 
reach  the  posterior  wall  of  the  pharynx  and  never  the  larynx. 
However,  the  following  are  cheap  astringent  gargles,  and  they 
may  at  some  time  be  convenient  to  prescribe.  The  small  amount 
of  the  gargle  swallowed  is,  of  course,  effective. 
132.     R  Glyceiiil  lan.iici,  ^j. 

Sig.    I  teaspoonrul  in  a  half-tunihler  of  wnlec.     Use  as  a  gaigle. 

Astringent  gargle. 

Ijj-     R   Alcoholis.  9S  ptTcenl. 
Sig.  Use  as  a  gargle. 

Antiseptic  and  astxingent. 

134.      B    Listerin. 
Sig.  U-*  as  a  tnrgle. 

Sedative  and  antiseptic. 
iJS.     B  Acidi  tannki, 

Acidigallki.  rfder.  K».— M 

Sig.  Add  lo  a  lumbTcrful  of  water  Ca^le  and  swiHow  a  porli 

As  a  styptic  after  tonsillotomy  to  control  oozing  of  blood. 


.1 


^ 
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136.     Ji    Hydrogen  dioxid,  15  volumes  (3  per  cent. ). 

Sig.  Use  as  a  gargle  to  control  oozing  of  blood  after  tonsillotomy. 

*37-     R   Tinctune  ferri  chloridi,  f^ij ; 

Potassii  bromidi,  3ij ; 

Potassii  chloratis,  ^^iij ; 

Ext.  glycyrrhiza,  3J; 

Aquae,  q.  s.  ad.   f^vj. — M. 

Sig.    I  teaspoonfuPin  water  every  two  hours,  gargle  and  swallow. 

Useful  in  acute  pharyngitis  and  tonsillitis. 

LOZENGES 

Lozenges,  when  well  made,  are  superior  to  cough  syrups  or 
gargles  for  the  treatment  of  throat  affections.  The  excipient  for 
each  formula  should  be  selected  for  its  harmony  with  the  active 
drug  and  its  solubility.  They  should  be  so  made  as  to  dissolve 
slowly  and  evenly  in  the  mouth,  thereby  giving  a  more  prolonged 
local  effect  than  is  possible  with  gargles  or  a  spray,  and  a  quicker 
and  more  pronounced  result  than  can  be  obtained  by  a  greater 
quantity  of  the  medicant  introduced  into  the  stomach. 

The  favorite  excipients  seem  to  be  black-currant  paste  and  gel- 
atin. Because  of  the  length  of  time  required  for  the  drying  of 
lozenges,  druggists  cannot  quickly  make  them  from  the  prescrip- 
tion of  a  physician,  and  it  is  therefore  better  in  most  instances  to 
rely  on  the  manufactured  product  of  lozenge-makers,  some  of 
whom  have  national  or  international  reputations. 

A  business  man  can  carry  a  bottle  of  lozenges  in  his  vest 
pocket  and  take  one  as  required  from  time  to  time,  when  he 
would  be  embarrassed  by  the  use  of  an  atomizer. 

However,  it  should  be  remembered  that  lozenges  produce  both 
a.  local  and  a  constitutional  effect  and  are  only  especially  useful 
when  this  effect  is  desired.  Where  the  constitutional  effects  of  a 
drug  is  not  desired  its  use  in  the  form  of  a  lozenge  is  less  desir- 
able than  that  of  a  spray,  although  the  spray  may  be  much  more 
inconvenient  for  the  patient. 

Lozenges  have  in  common  with  cough  mixtures  a  notorious 
reputation  for  disordering  the  stomach.  This  is  largely  due  to 
the  character  of  the  excipient  and  the  method  of  mantifacture. 
Most  of  the  following  formulas  have  been  selected  from  the 
stock  lozenges  of  manufacturers.  Among  those  the  writer  has 
found  most  useful  are — 
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'■  In  cases  of  deep  lonsilliiis  there  is,  forlunalely,  a  remedy 
which,  if  administered  at  the  outset  of  the  attack,  will  almost 
always  cut  short  the  crescent  inflammation.  This  is  guaiacum.  I 
prescribe  it  as  a  lozenge.  Taken  in  this  way  it  seems  to  have  a 
local  as  well  as  a  constitutional  effect." — Morell  Mackenzie. 

13S.      li    Troch.  guainc,.  B''  'j' 

The  lozenges  are  stimulant  and  alterative,  and  are  capable  of 
arresting  recent  inflammation  of  the  tonsils. 

These  lozenges  should  contain  2  gr.  of  the  resin  of  guaiaciim 
and  made  in  accordance  with  Mackenzie's  formula,  so  as  to  be 
c«A><r^' soluble  in  the  mouth.  They  are  useful  in  the  treatment 
of  acute  and  subacute  inflammation  of  the  pharynx  and  acute 
follicular  disea.se  of  the  tonsils. 

Mackenzie  claims  that  guaiacum  is  a  specific  in  acute  tonsillitis, 
and  SajoiK  is  equally  emphatic  in  praise  of  the  remedy. 
IJ9.     Troch.  guuiac,  comp. 

li   RcEin  guainc,  E'-ii- 

Potasaii  iodid,  Ef-j- — M. 

Wm.  Peppri. 

Stimulant  and  alterative.  Efficient  in  throat  disorders  with 
syphilitic  taint.  Is  especially  useful  when  in  acute  inflammations 
of  the  tonsils  there  is  a  sensation  of  dryness,  as  the  iodid  increases 


■  l.-M. 


140.     Trocb.  guaiac.   et  acidi  lani-.ici. 
B   Resin  guaiac, 
Acidi  Lanniti. 
Sig.   t  lozenge  lo  be  dissolved  slowlj'  on  the  tongue  ncry  one  or  two 

Stimulant  and  astringent,  probably  the  most  useful  of  the 
guaiacum  lozenges  in  acute  and  subacute  inflammation  of  the 
tonsils,  iiharynx,  and  larynx.  Useful  in  the  so-called  "  relaxed 
throats"  of  public  sjieakers.  They  are  especially  useful  inhyper- 
cmic  throat  disorders  caused  by  cold  and  damp  atmospheric  con- 
ditions. The  astringent  action  of  the  tannic  acid  is  greaily 
assisted  by  the  alterative  effect  of  the  guaiacum  upon  the  con- 
gested mucosa,  and  they  effectively  reduce  the  capillary  tension 
and  quickly  relieve  the  inflammation.  Tliey  are  pleasant  to  ad- 
d  do  not  constipate. 

Troch.  gaaiac.  ami  benzoic  acid. 
R   Resin  guaUc.  t.l.\\% 

J.  t'.  MaticncL 
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Stimulant  in  nervomuscular  weakness  of  the  throat.  It  is 
somewhat  useful  in  the  treatment  and  the  loss  of  control  of  the 
laryngeal  muscles  experienced  by  nervous  actors,  singers,  and 
orators,  and  those  of  these  professsons  who  have  lost  confidence 
in  their  powers  as  the  result  of  subacute  inflammation  of  the 
pharynx  and  larynx.  In  addition  to  the  lozenge,  ^  gr.  of 
strychnin  or  i  dram  of  fluidextract  of  cocoa  in  i  ounce  of  sherry 
wine  may  be  prescribed,  to  be  taken  a  few  moments  before  going 
upon  the  stage  or  platform. 

Any  one  of  the  above  guaiacum  lozenges  may  be  used  every 
one,  two,  or  three  hours,  according  to  the  acuteness  of  the 
inflammation. 

CAMPHOMENTHOL  AND  ITS  COMBINATIONS 

142.  B  Troch.  camphomenthol,  gr.  -^^. 

Sig.   I  lozenge  dissolved  on  the  tongue  every  hour  or  two,  as  required. 

These  lozenges  exert  a  more  soothing  and  corrective  effect  upon 
the  nerves  and  blood-vessels  of  the  mucosa  than  do  the  usual 
preparations  of  menthol.  They  check  excessive  discharges,  liquefy 
tenacious  mucus,  correct  perverted  secretions,  and  are  an  excel- 
lent voice  stimulant. 

143.  Troch.  camphomenthol  et  eucalypti. 

R  Eucalyptus  rostra tae  (red  gum),  gr.  j  ; 

Camphomenthol,  gr.  ^. — M. 

Sig.   I  lozenge  dissolved  on  the  tongue  every  hour  or  two,  as  required. 

A  pleasant  antiseptic  astringent,  with  sedative  effect  upon  irri- 
tations of  the  mucosa. 

When  greater  anodyne  effect  is  desired,  in  acute  or  chronic 
bronchitis,  the  following  is  an  efficient  and  reliable  sedative : 

144.  Troch.  codein  comp. 

H   Codeinje,  gr.  ^  ; 

Camphomenthol,  gr.  ^, — M. 

Sig.    I   lozenge  to  be  dissolved  slowly  on  the  tongue  every  one  or  two 
hours  if  required  to  prevent  coughing. 

145.  Troch.  heroin. 

Ji   Heroin,  gr.  ^^\ 

Camphomenthol,  gr.  ■}^. — M. 

Sig.   I  lozenge  every  two  hours  if  required  to  relieve  cough. 

146.  Troch.  orthoform  comp. 

Ji   Orthoform,  gr.  j  ; 

Camphomenthol,  gr.  ^. — M. 

Fiat  troch.  No.  i. 
Sig.   I  ten  minutes  before  meals  or  as  required,  as  a  safe  analgesic  after 
throat  operations  and  other  painful  conditions  of  the  pharynx  and  larynx. 

McConachie. 
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Instead  of  the  above  orthofonn  lozenge,  either  of  the  two  fol- 
lowing may  be  employed  in  the  dysphagia  of  tuberculous  laryn- 
gitis, where  greater  analgesia  is  required  : 

147.      Troch.  cocuiii  comp. 

B  Cocaia  hydroch.,  gr.  ^  ; 

Exlracl.  hyo5cyami,  gr.  -^^  -. 

Extract,  opii,  gr.  ,'.  ; 

Tinctiirve  aconili,  TTl  {".— M. 

Sig.    I  loieuge   a  feu-  muments  before  eating  and  every    two   ot  three 


This  combination  is  of  considerable  value  as  an  anesthetic  and 
anodyne  in  the  laryngeal  lesions  of  phthisis  and  to  control  the 
jiaioxjxms  of  asthma. 

148,     B  Gicain  hydiochloridi,  gm.  o  007 ; 

Acelanilid,  gm.  0.02 M. 

Fiat  irocb.  Nd.  1. 
Si£.  t  four  to  six  limes  a  day. 

Winslow. 

These  lozenges  have  a  pungent  taste  and  leave  an  agreeable 
tingling  sensation  in  the  throat.  They  are  useful  in  chronic 
ph.iryngitis  asscKiated  with  painful  deglutition,  paresthesia,  and 
\arious  neurotic  sensations. 

r49.      R    Cocain  hydrothloridi,  gr-  i"!- 

Fiat  iroch.    No.  i. 
Sig.   1  !)efore  meals  lo  relieve  painful  deglulilion  in  tubcrculnaii,  canrrr, 
ctc.of  lhel.ir>-nx. 

AMMONIUM  SALTS  AND  THEIR  COMBINATIONS 

Ammonium  salts  have  long  been  used  in  the  treatment  of 
pharyngitis  and  bronchitis.  'I'hey  may  be  given  in  the  form  of 
a  loxcnge  for  the  local  effect  on  the  pharynx,  but  ihc  lozenge 
$hotild  l>e  M>  made  that  the  ammonitmi  salts  do  not  dissolve  more 
rapidly  than  the  other  ingredients  of  the  lozenge. 


Uriiwn  mixture  loKenges  should  be  so  made  that  each  loiengc 
forresiionds  to  a  teaspoonful  of  the  well-known  "brown  mixture." 
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151.     B  Troch.  ammoniae  comp. 
Sig.   I  every  two  or  three  hours. 


Pennsylvania  Hospital  formula. 


152.  H   Ammonix  chloridi,  gr.  ij. 
Fiat  troch.   No.  i. 

Sig.  I  every  two  or  three  hours  as  a  stimulating  expectorant. 

Morell  Mackenzie. 

153.  Troch.  ammonise  iodidi  corap. 

Ji   Ammoniac  iodidi,  gr.  j ; 

Ammoniae  chloridi,  gr.  ij ; 

Codeinae,  gr.  \ ; 

Morphinae  acetatis,  gr.  -}^  ; 

Ext.  prunis  virginianae,  q.  s. — M. 
Fiat  troch.  No.  i. 
Sig.   I  every  three  hours  as  an  alterative,  sedative,  expectorant. 

MISCELLANEOUS 

Some  of  the  prescriptions  under  this  heading  are  old  favorites 
and  have  been  popular  with  many  physicians  for  years. 

The  three  next  lozenges  may  be  given  to  children  and  adults 
who  strenuously  refuse  any  remedy  having  an  unpleasant  taste,  as 
they  are  a^  pleasant  as  a  confection. 

154.  Troch.  mucilag.  ulmi  (mucilage  of  slippery  elm). 

R    Mucilag.  ulmi,  q.  s. 

Facio  troch.  No.  i. 

These  lozenges  are  probably  the  best  demulcent  in  painful  con- 
ditions of  the  pharynx.  They  are  vastly  different  from  the 
ordinary  "slippery  elm  lozenges,"  made  by  grinding  up  the 
bark  of  the  elm  tree  and  mixing  it  with  gum  and  sugar. 

155*      B  Ipecacuanha;. 

(Allen  &  Hanbury's,  Ltd.,  London.) 

These  are  large  gum  arabic  pastils  of  the  same  strength  as 
the  lozenges  of  the  British  Pharmacopoiia.  They  are  readily 
taken  by  children  and  exert  the  expectorant  effects  of  ipecacuanha 
i)sith  the  demulcent  characteristics  of  the  lozenge. 

156.     Troch.  acidi  borici  compositae, 

B  Acidi  benzoici,  gr.  ss ; 

Acidi  l)orici,  gr.  j ; 

Ext.  erythrox.  cocx,  gr.  iss. — M. 

Faulkner. 
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This  lozenge  is  sedative,  demulcent,  and  of  a  pleasant  taste. 
It  is  a  valuable  I'oke  loztnge  in  cases  of  oratorsand  singers  of  the 
neurotic  temperament,  who  dread  that  their  voice  will  fail  them 
in  the  presence  of  an  audience  because  of  nervous  muscular 
weakness.  One  should  be  slowly  dissolved  in  the  mouth  evetj 
four  hours.  When  used  as  a  "  voice  lozenge  "  one  should  Iw 
taken  one-quarter  of  an  hour  before  using  the  voice  and  fluids 
should  be  avoided. 

157.     Troch.  aeicli  catbolici. 

R  Acidi  carbolici,  Rf- j. 

Fiat  troeh.  No.  i. 


This  formula  has  long  been  a  favoi 
septic  lozenge. 


rell    Mac 

analgesi 


Antiseptic  and  astringent.  Is  cspecnlU  \aluab!e  in  >iei 
acute  pharyngitis,  where  the  mucous  membrane  is  tlasky  1 
much  swollen,  and  "  glazed  "  from  scant\  secretions 


160.     B  Potassii  chloratis, 
Polassii  bromldi, 

Ext.  glycyrrhii», 
Tr.  fern  chloridi. 
Sig.  I  every  Iwo  or  Ihree  hours. 


Useful  in  acute  pharyngitis,  tonsillit: 
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Abductor  paralysis  of  larynx,  270 
Abraham's  tonsil  knives,  220 
Abscess,  extradural,  from  otic  disease, 

475 
in  mastoid,  perforation  of,  468 

of   cerebellum    from  otic    disease, 

478 
of    cerebrum     from  otic    disease, 

478 
of  membrana  tympani,  366 
of  nasal  septum,  152 
retropharyngeal,  208 
subdural,  in  otic  disease,  475 
Accessory  sinuses  of  nose,  diseases  of, 

159 

differentiation,  159 

inflation   of,  by  Politzer's  air- 
bag,  165 
by  Valsalva's  method,  166 
Acetanilid,  514 
Acoustics,  308 

Actinomycosis  of  pharynx,  207 
Adam's  apple,  229 
Adams'  septum  forceps,  154 
Adductor  muscle,  spasm  of,  266 

paralysis  of  larynx,  269 
Adenoids  of  middle  ear,  380 

of  pharyngeal  tonsil,  189 
Aditus  ad  antrum,  298 
Adnephrin,  502 
Adrenalin,  497,  502 

effects  of,  on  heart,  503 

for  epistaxis,  503,  504 

in  hay-fever,  503 

internally,  503 

secondary  hemorrhage  after,  502 
Air-bag,  Politzer's,  321 
Air-compressors,  cut-off  for,  52,  53 

for  atomizers,  50 
Alae  of  nose,  65 
Albolene  as  nebulizer,  523 

fluid,  498 


Albuminuria   in   croupous   tonsillitis, 

216 
Alcohol,  509 

ns  nebulizer,  523 

flaming,  for  sterilization,  59 
Alkalol,  496 
Allen's  nasal  applicator,  46 

with    Gottstein's  cotton  plug, 
102 
speculum,  35,  36 

probe,  46,  85,  86 

as  applicator  in  Eustachian  tulx;, 

328 
for  removing  cerumen,  353 
Alligator  nasal  cutting  forceps,  Myles', 

182 
Allport's  dilator,  466 

middle-ear  forceps,  437 
Alpha-eucain,  502 
Alphasol,  495 
Alteratives,  5^5 
Alypin,  501 

Ammonium  salts  lozenges,  534 
Amygdalitis,  214 
Analgesics,  499 
Anemia  of  labyrinth,  490 

of  larynx,  239 
Anesthesia  of  larynx,  264,  500 

of  nasal  mucous  membrane,  III 

of  nose,  499,  500 

of  pharynx,  210 
Anesthetics  in  hypertrophy  of  tonsil, 
192 

local,  499 
Aneurism   of   aorta,  laryngeal  paral- 
ysis of,  236 
Angina  catnrrhalis,  194 

chronic,  195 

faucium,  214 

tonsillaris,  214 
Angioma  of  nose,  124 
Ankylosis  of  stajH^s,  426 

537 


' 

^^^ 

' 
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Annulns  tympanicus,  29;,  448 

Auricle  of  ear,  19a 

Atltipyrin,  SOJ 

aneiies  of.  293 

Aiilitoxin,  diphlhecia,  zSo 

bums  of,  335 

hay-fever,  115 

chancre  of,  337 

Anlnuu  of  Higliniore.iiluniiiinaoii  of, 

congenital  defects  of,  3J9 

163, 164 

cutaneous  diseases  of,  333 

inflammation  of,  161 

Caldwell  Luc     aperatiqn     for, 

eciema  of.  339 

169 

erysipelas  of,  337 
phl^;monous,  33S 

deanang  opening,  l6S 

diagnosis,  161 

frost-bite  of.  354 

drainage  in,  t66 

gangrene  of,  339 

Jaasen's  operalion  for,  169 

gumma  of,  337 

Kuster's  operation  fur,  (69 

lieqtes  of,  335 

symptoms,  163 

[raatment,  164-171 

impetigo  contagiosa  <rf,  356 

^ze  of,  16S 

kclwd  of,  333 

Anvil  bone  of  car,  299 

lobule  of,  cleft,  333 

Applicator,  Allen's,  with   Gollstein's 

lupus  vulgaris  of,  336 

cotton  plug.  I« 

multiple.  319 

cotton,  4S 

muscles  of,  20 1 

nasal,  Allen's,  46 

«™or,iS^ 

Argyrol,  510 

new  growths  on.  341 

Arislol,  514 

othem.itcjma  of.  330 

A ly epiglottic  fold,  39 

perichondrilb.  of,  330 

Arytenoid  cnrlil ages,  29,  ajl 

chronic,  332 

prriform,  253 

syphiliR  of,  337 

Arytenoideus  muscle,  233 

veins  of,  293 

wounds  of,  332 

operation  for  deviated  septum,  141 

AnscullBlion  of  ea>.  325 

scissors,  141,  142 

Auscultation- tube,  aaral,  319 

separators,  142 

Toynliee's.  3» 

Asthma,  III 

Aulolaryngosciqiy,  27 

miller's.  II. 

Aulophony,  385 

Astringents,  508 

Autoscope,  30 

Atomizer,  46 

air-compressors  for,  50 

instnimenis  for.  32 

Bt  home,  46,  so 

of  larynx,  30 

DeVilbiss,  4S.  SI 

of  trachea,  30 

Atrium  of  tympaniim,  196 

Atrojihic  catarrh,  70 

Aiial  ligament  of  malleus,  joq 

wall,  removal  of,  437 

BALl.r.NGEK's   o|>*ration  for  Ocvi 

ledr 

Auditory   canal,  exlemal,  293.      See 

septum,  145 

also  Bximai  audilor)-  canal. 

septum  ktiife.  146 

i 

swivel  knife.  147 

Aural  nuscullalion-luhe,  319 

BkIsuhu].  S25 

cholesteatoma,  35S 

BelFs  iwlsy  from  otic  disease,  4S1 

masseur.  44.  45 

diagnosis.  486 

polypi.  40s 

prognosis.  487 

removal  of,  anesthesia  fjr,  SOI 

L 

stethoscope,  319 

trealmeni.  4SS 

i 
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Benzoinol,  499 
lieta-cocain,  502 
King's  test  fur  hearing,  316 
lilake's  polypus  snare,  399 
Boekel's  automatic  cut-off,  53 
Bone  drills,  94 

electric  motor,  95 
for  exostosis  of  septum,  95 
Bone-curet,  double-end,  Gleason*s,  464 
lk>ne-cutting  forceps,  Gleason*s,  155 
Boric  acid  powder,  512 
Borolyptol,  496 
Bosworth's  nasal  saw,  93 

operation  for  deviated  septum,  133 

tongue-depressor,  28 
Boucheron's  specula,  41 
Bougies,  Eustachian,  328 

in  exploring  Eustachian  tubes,  323 
Brain  complications  of  mastoiditis,  456 

of  otic  disease,  475 
Bridge  of  nose,  64 

flattening  of,  154 
Bright's  disease,  otitis  media  from,  415 
Browne's  hollow  laryngeal  dilator,  251 
Brunton's  otoscope,  40 
Bucklin's  nasal  reversible  saw,  93 
Bums  of  auricle,  335 
Bursitis,  chronic,  193 

Cadaveric  position  of  vocal  cords, 

271 
Calcium  chlorid,  504 
Caldwell-Luc  operation  for  disease  of 

antrum  of  Ilighmore,  169 
Camphomenthol  lozenges,  533 
Camphor,  498 
Canalis  reuniens,  303 
Cancer.     See  Carcinoma. 
Cannula,  frontal  sinus,  Hartmann's, 
176 

Halle*  s,  167 
rarl)olic  acid,  500 
Carcinoma  of  larynx,  260 
treatment,  260 

of  nose,  124,  127 
Caries  in  mastoiditis,  454 

of  temporal  bone,  4oiS 
Caroid,  497 

Carotid  artery,  position  of,  437 
Cartilages  of  Santorini,  30,  232 

of  Wrisberg,  30,  232 
Catarrh,  acute,  70 

atrophic,  70 


Catarrh,  autumnal,  ill 
chronic,  70,  75 
dry,  70,  98 
nasal,  acute,  74 

atrophic,  98 

hypertrophic,  80 
nasopharyngeal,  ear  disease  from, 

of  antrum  of  Highmore,  acute,  161 

chronic,  166 
of  ethmoid  cells,  179 
of  frontal  sinus,  acute,  171 

chronic,  175 
of  middle  ear.     See  Otitis  media. 
of  throat,  chronic,  195 
pharyngeal,  acute,  194 
postnasal,  188 

ear  disease  from,  318 
syphilitic,  104 
Catching  cold,  69,  72 
Catheter,  Eustachian,  322 
Hartmann's,  322 
inflation  of  middle  ear  through, 

326 
introduction  of,  into  Eustachian 

tubes,  323 
medication  through,  326 
spraying  through,  326 
test  of  patency  of  Eustachian  tubes, 
321 
Catheterization  of  Eustachian  tubes, 
321 
introduction  of  catheter,  323 
obstacles,  324 
Caustics,  83,  508 
Cautery  batteries,  86 

knives,  87 
Cerebellum,  abscess  of,  from  otic  dis- 
ease, 478 
Cerebrum,  abscess  of,  from  otic  dis- 
ease, 478 
Cerumen,  impacted,  354 

removal  of,  353 
Cerumenosis  obturans,  354 
Chalk  deposits  on  membrana  tympani, 

367 
Chancre,  nasal,  104 

of  auricle,  337 

Chink  of  glottis,  235 

Chisels,  mastoid,  Whiting's,  465 

Chloral,  500 

Chlorid  of  calcium,  $04 

Chloroform,  519 
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CbolesteatDma,  aiirnl,  353 

Chorea,  laryngeal,  265 

Chromic   acid   for   removing    hyper 

trojihies,  86 
Circumsi:ribed    inflammation,   acute 

oteilernri  autlilory  canal.  341 
Oefl  loliule  of  ouricle,  333 
Clergyman's  sore  throat,  196 
Cleve'iger's    medication     inslrumeiit 

3'7 
Cocain  hyilrochlorate,  499 

in  lDno'liii.501 

lo«enge^,  534 
Cochlea,  303 

furctiona  of,  307 
Cold,  ehronic.  75 

in  ttic  head,  73,  74 
Oaiodlon,  contrACtile,  51S 
Columnar    cartilage,   dialoci 


^ 


,    of. 


Concussion  [>r  labyrinth,  491 
Cone  of  light,  362 
Contractile  collodion,  518 
Corti's  oi^n,  304 
Corjza,  74 

chronic,  75 

syphilitic,  104 

vasomoloria  periodica,  in 
Cosmulia,  49S 
Cotton  aj^licator  in  otoscopy,  45 

cones,  342,  343 

cylinders  for  treating  atrophic  rhi- 

Cough,  III 

laryngeal,  spasmodic,  26J 

mixtures,  528 

useless,  197 
Cow  cold.  Ill 
Crico-arylenoideiis    lateralis    muscle, 

posticus  muscle,  234 
Cricoid  cartilage,  230 
Cricothyroid  muscle,  234 
Croup,  bklse,  266 

kettle,  5jS 
formula  for  use  with,  $23 
Croupous  inflammation  of  the  Schiiei 

derian  membrane,  71 
Cutet,  boiM.  Gleason's,  464 

laryngeal,  Harland"s.  »;* 

mastoid.  McKemon's,  462 
Cdico'b  taryi^ea]  flBrce|>s.  lUi 


Cutaneous  diseases  ofaDricle,  333 

iclie  lonallatis,  3(4 
Cyst  of  auricle,  341 
124.  "*5 

,  a2o 
Cyslocele  of  fronml  sintts,  17S 

Davidson's  pomiei-IJower,  56 

Deafness,  causes  of.  489 
from  otitis  media  catarriulb  cbro*- 
icB,  operation  for,  417 
suppurali'ij     chnmica,    o|«i» 
for,  437 


,Ai(ia  ' 


hysteric,  49' 

miildle-ear  and  iii(enul*ei 


anche'! 

Itcneh's  ear  instnimcnls,  41b 
Dermatitis  of  auricle,  334 
Delergeiil  washts,  494 
DeVillHSs  alomiiec,  4!*,  51 
Diabetes,  otitis  media  from.  415 
Dilator,  Allport's,  4"* 

laryngeal,  Browne's,  351 

(rachcal,  DelaborJc's,  287 
Di|.htheria,  273 

antitoxin,  aSo 

complications,  278 

classilication,  274 

croupous  tonsillitis  tmd, 
otion,  Z15,  3i6 

diagnosis,  178 

etiology,  874 
extubatton  in,  2S4 
faucial,  274 
intubation  in,  z8l 

accident  following.  283 

eitubntion  after,  384 

feeding  in,  3S5 

inability  lo  tirealfac  nfirr.  184 

treatment  of  pilicnl,  2&4 
laryngeal,  274,  276 
malignant,  274 
membrane  in,  374 
mild.  274 
nasal,  374,  276 
oiitii  media  frotn.  41S 
otorrhea  in,  278 
paralysis  in,  277 
pathology.  374 
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Diphtheria,  prognosis,  279 
prophylaxis,  279 
serum  treatment,  280 
severe,  274 
symptoms,  274 
systemic  infection,  277 
toxemia  in,  277 
tracheotomy    in,    285.       See   also 

Tracheotomy 
treatment,  279 

constitutional,  280 
local,  279 
operative,  281 
prophylactic,  279 
scrum,  280 
well-marked,  274 
Di])htheritic  inflammation  of  Schnei- 

derian  membrane,  71 
Diploetic  mastoid,  452 
Dithymol  diiodid,  514 
Douche,  nasal,  anterior,  100 

)X)stnasal,  loi 
Drills,  bone,  94 

electric-motor,  95 
for  exostosis  of  septum,  95 
Drum-head,  294.    See  also  ii/<?w^r<i«<i 

tympani. 
Dry  catarrh,  70 
Ductus  cochlearis,  303,  304 
Dusting-powders,  511 
Dysacousnia,  385 
Dysesthesia  acoustica,  385 

Ear,  292 
anatomy  of,  292 
auricle  of,  292.     See  also  Auricle 

of  ear. 
auscultation  of,  325 
bones  of,  298 

diseases   of,  intracranial   complica- 
tions, 475 

pathologic    conditions    of     nose 
causing,  318 
of  pharynx  causing,  318 
examination  of,  62 
external,  292.     See  also  External 

ear. 
forceps  for  foreign  bodies,  360 

Politzer's,  361 
instruments,  Dench' 5,416 
internal,  303.    See  also  Labyrinth. 
lobule  of,  293 
middlei  294.    See  also  Middle  ear. 


Ear,  polypi  in,  405 

sectional  study  of,  444 

speculum,  40,  41 

syringe,  soft-rubber,  57,  58 
Ear-spout,  357 
Ecchondroma  of  nose,  124 
Eccliondroses  of  septum,  90 

treatment,  91-97 
Eczema  of  auricle,  339 
Edema  of  glottis,  248 

of  larynx,  acute,  248 
Electric-motor  drills,  95 
Electrolysis   for   Eustachian  stricture, 

329 
Empyema  of  sphenoidal  cells,  183 

Encephaloscope,  "Whiting's,  480 

Endolymph,  303 

Entotic  use  of  s^ieaking  trumpet  in 

testing  hearing,  316 

Enzymol,  497 

Epiglottis,  29,  229,  232 

muscles  of,  235 

turbine-shaped,  253 

Epilepsy,  laryngeal,  268 

Epistaxis,  117,504 

adrenalin  for,  503,  504 

in  diphtheria,  278 

Epithelial  plug  in  auditory  canal,  357 

Epithelioma  of  auricle,  341 

Equinia  of  pharynx,  206 

Ei^otin,  504 

Ermold's  tonsillotome,  222 

Erysipelas  of  auricle,  337 

phlegmonous,  338 

of  pharynx,  201 

Ethmoidal  sinus,  inflammation  of,  179 

treatment,  181 

purulent  disease  of,  179 

Ethmoiditis,  necrosing,  179 

Eucain,  501 

Eustachian  bougies,  328 

catheter,  321 

Hartmann's,  322 

inflation  of  middle  ear  through, 

326 

introduction  of,  into  tubes,  323 

medication  through,  326 

spraying  through,  326 

salpingitis,  acute,  373 

tubes,  302 

Allen's   probe   as   applicator  in, 

328 
arteries  of,  302 


Eustachian   lu)ies,  catheterlzaliun  of, 
321 

hitioduclion  of  calhetfr,  323 

obslaclcb  W,  324 
diiotion  □)',  328 
dired  medication  of,  326,  3.17 
examination  of,  63 
inlioduclion  of  catheter  into,  333 
muscles  thai  dilate,  302 
nerves  of,  302,  303 
patency  of,  319 

bougies  in  testing,  323 

calhelcr  lest,  321 

in  chronic  otitis  media,  3SS 

Polilret's  test,  320 

pTobea  in  testing.  323 

Valsalva's  lest.  319 
pharyngeal  mouths  of,  319 
stricture  of,  391 

electrolysis  for,  329 

head  noises  in,  394 

inflation  in,  393 

niBfsage  in,  397 

phonoinas-sage  in,  393 

pneumomassagc  in,  393 

tieatment,  392 
Eumne,  496 

Examination  of  patients,  61 
Exostoses  of  cxitmai  auditory  canal; 


349 


of  n 


124 


External  ear,  diseases  of,  329 
of  newLiorn,  446 
:atus,     fiDnLil     secUon    Itimugliti 


'.483 


,4S»i 
'alse  croup,  j66 

li earing,  386 

vocal  cords,  335 
Falsetto  voice,  237 
Farcy  of  pharynx,  306 
Faucial  tonsils,  t86 
FenesLra.  ovolis  of  tympantutl.  298 
Keiguson's  antrum  illurainalor,  164 
Fclteruir'.s  trianguliir  files,  14  j 
Fihroid  of  anriele,  34I 
Fibroma,  nasophaiyngeitl,  114,   136 


treatment,  91-97 
External  auditory  canal,  293 
cholesteatoma  in,  35S 
circumscribed  inflamraatit 

acute,  341 
diseases  of,  341 
epithelial  plug  in,  357 
excetoias  of,  349 
foreign  bodies  in,  350 

removal,  352 
funinculosis  of,  J41 
hyperostosis  of,  349,  350 
inflammation  of,  341.     See  aliio 

OlUii. 
mycosis  of,  346 
of  fetus,  frontal  section  through, 

447 
osteomnla  of,  349 
washing  out  of,  356 
ear,  anatomy  of.  291 
congenital  defects,  329 


of  n 


:,  124 


Files,  Fetterolf's  Irian^li 

11  of  Rivini.  360,  369 
Forceps,  Adams'  septum,  154 
Asch's  compres-sing,  141 
ear,  for  foreign  bodici.  360 
Poliiier's.  36T 


'4S 


Glea 


culling,  iss 


GrUnwald's  cutting 
laryngeal,  Cusco's.  262 

Maclceniie's.  163 
middle  ear.  .Mlport's,  437 
Myles'  alligator  cutting.  I 
l«>lyp.  360 

postnasal.  I,<Swcnburg's,  i< 
rongeur,  Hopkins',  462 
S<hroelei's,  2I> 
Sexton's,  406 
Foreign  bodies   In   eilernal   Buclilail 
canal,  350 
removal  of,  35a 


J 
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Foreign  bodies  in  pharynx,  212 
Foreign-body  forceps,  360 
Formalin  as  sterilizer,  60 
Formulas,  494 

alteratives,  515 

ammonium  salts  lozenges,  534 

analgesics,  499 

anesthetics,  local,  499 

astringents,  508 

camphomenthol  lozenges,  533 

caustics,  508 

cocain  lozenges,  534 

cough  mixtures,  528 

detergent  washes,  494 

dusting-powders,  5 1 1 

for  cleansing   mucous  membranes, 

494 
for  croup  kettle,  528 

for  epistaxis,  504 

for  hemoptysis,  504 

for  inhalers,  528 

for  nebulizers,  523 

gargles,  530 

guniacum  lozenges,  532 

hemostatics,  502 

hypnotics,  517 

local  anesthetics,  499 

lozenges,  531 

miscellaneous,  518 

ointments,  507 

pigments,  506 

protectives,  498 

sedatives,  505 

slippery  elm  lozenges,  535 

tonics,  518 

washes,  494 
Fossa  of  nose,  arteries  of,  68 
nerves  of,  68 

supratonsillaris,  187 
Fox's  head-band,  18 
Frog  face,  125 

Frontal  disease,  inflammation  of,  pur- 
ulent, Killian's  operation  for,  178 

section  through   external    auditory 
canal  of  fetus,  447 
through  external  meatus,  438 
through  skull,  442,  443 
through  spina  of  child,  450 

sinus  cannula,  Hartmann's,  176 
chiseling  into,  177 
cystocele  of,  178 
illuminator,  170 
inflanunation  of,  171 


Frontal   sinus,  inflammation  of,  puru- 
lent chronic,  175 
mucocele  of,  178 
purulent  disease  of,  chronic,  175 
Killian's  operation  for,  1 78 
Frost-bite  of  auricle,  334 
Furunculosis    of    external     auditory 
canal,  341 

Galton's  whistle,  310 
Galvanocautery  for   removing   hyper- 
trophies, 83 

handle,  87 

in  chronic  follicular  pharyngitis,  198 

knives,  87 

tonsillotomy  by,  224 
Gangrene  of  auricle,  339 
Gargles,  494,  530 
Gelles*  test  for  hearing,  316 
Glanders  of  pharynx,  206 
Glaserian  fissure,  298 
Gleason's  bone-curet,  464 

electric  light,  418 
motor  drill,  95 

head -band,  19 

nasal  bone -cutting  forceps,  15$ 
speculum,  34 
tubes,  150 

operation  for  deviated  septum,  135 

polypus  snare,  407 
Globe  multinebulizer,  54,  55 
Globus  hysterise,  211 
Glosso-epiglottic  fold,  30 

fossae,  30 
Glossopharyngeal     nerve,     tympanic 

branch,  301 
Glottis,  29,  235 

chink  of,  235 

edema  of,  248 
Glycerin  as  nebulizer,  523 
Glycothymolin,  495 
Good  Willie's  tonsil-compressor,  221 
Gottstein's  nasal  curet,  19I 

treatment  of  atrophic  rhinitis,  102 
Gouges,  mastoid.  Whiting's,  465 
Granulations  on  membrana   tympani, 

366 
Greasy  paste,  446 

Gruber*s  instrument    for   introducing 
artificial  drum-head,  372 

specula,  40,  41 
Griinwald*s  cutting  forceps,  1 82 
Guaiacum  lozenges,  532 
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Gumma,  na.sBl,  104 

of  Buricle,  in 

llcmuplysis,  504 

of  pharynx,  204, 109 

Htmuiihagc  inlo  labyrinth,  490 

pttissure-conu  for,  121 

Hait-CElls,  3"5 

recurrent,  123                                , 

Hajek's  devBtots^  146 

Halle-s  canuiik,  167 

irocar,  167 

50J 

Hflromer  bone  of  ear,  sgS 

Heniorrhagia  narium,  II7 

IlBnd-gouge,  Kaudall'E,  463 

Hemostatics,  502 

Hani  tonsil,  IJI 

hydrogen  peroxid  as,  497 

Harland's  iaryneea]  cnrel,  2(6 

Herpes  of  auricle,  335 
Hopkins'  rongeur  (orcei>a,  46a 

Harmony.  3I> 

Hartmaiin'a  Eustachian  calhcler,  322 

Horizontal   section  ihmueh  ctlcnul 

frontal  sious  cannula,  I76 

meatus,  446 

tuning-forks,  31Z 

semicircular  canal,  opening   of,  i>' 

Hnssler's  site  uf  predilection,  410 

mastoid  ojwration,  474 

Hay. asthma,  ill 

Hun^e  cold.  Ill 

Hay-fever,  m 

Hut-air  apparatus,  57 

adrenalin  in,  503 

Van  Sanfs,  57                                    | 

Hydrobromic  acid,  521 

Hydrochlorate  of  cocaio,  499 

Hydrogen  peroxid,  496 

lioliantin  for,  115 

Hydrorrhea,  nasal.  115 

prognosis,  115 

Hyperemia  of  auricle,  333 

treatment,  II2-II5 

of  labyrinth,  49" 

Head     noises  in  slridure   of     Eusla- 

of  laryux,  239 

chian  lube.  394 

HvperesLhesia  of  larynx.  164 

Head-band,  Foi's,  ig 

of  nasal  mucous  membrane.  Ill 

Gleason'a,  19 

of  pharyui,  210 

Hearing,  Sing's  test  for,  316 

cells,  306 

enlotic  use  of  trumpet  as  lest,  316 

of   external    auditory   canal,  349,1 

false,  3S6 

350                                                 1 

Gelle'a  lest  for,  316 

Hyperlrophicd  angle  of  ieiXum.  118    1 

Ri one's  lest  for,  314 

llypeitropliies,     anlerinr     nassl.    te-' 

Schwabach's  test  for,  316 

nioval  of,  S2 

tests  for,  62,  308,  310 

posterior  nasal,  removal  of.  Si 

Bing-s,  316 

Hy)iertrophy  of  lingual  tonsil.  225 

enlolic  use  of  trumpei  for,  316 

Gelle's,  3t6 

of  tonsils,  chronic,  zai 

pressions  centripeles,  316 

soft,  221                                                       1 

Rinne-s.3l4 

of  uvula.  227                       ^^^ 

Schwabach's,  316 

Hypnotics,  517                      ^^H 

voice  ns,  317 

Hysteiic  deafness,  491          ^^^H 

watch  as,  316 

Weber's,  313 

IcHTHVul.,  507                               ^^^^ 

voice  as  teat  for,  317 

Illumination  for  larYngoswpjr.  30         il 

watch  in  tesling,  316 

Weber's  test  for,  313 

frontal  sinus,  170 

Hean,  efTedsof  adrenalin  011,  503 

Imjiarled  eeraroen.jsj 

Hematoma  of  nasal  septum,  152 

Impetigo  contagiosa  of  Kuridc,  336 

INDEX 


545 


Incudostapedial  articulation,  severing 
of,  422 

Incus,  299 

malleus,  and   niembrana    tympani, 
removal  of,  417 
in  suppurative  ca>es,  434 

Infants,  mastoid  antrum  of,  450 
membrana  tympani  of,  450 

Inferior  meatus  of  nose,  66 
washing  out  of,  47 
turbinated  bone,  66 

Infiltration  of  nasal  septum,  submu- 
cous, 153 

Inflammation  of  mucous  membranes 
of  nose,  70.  See  also  Schneiderian 
membrane^  inflammation  of. 

Influenza,  otitis  media  from,  412 

Infraglottic  laryngoscopy,  28 

Ingal's  operation  lor  deviated  septum, 

134 
Inhalers,  55 

formulas  for,  528 

Insects  in  ear,  350 

Instruments  for  examination,  steriliza- 
tion of,  58 
for  treatment,  sterilization  of,  58 
sterilization  of,  58 

Intensity  of  tone,  309 

Inlerarytenoid  space,  29 

Internal    ear,    303.     See   also    Laby- 
rinth. 
massage,  393      .      . 

Intracranial  complications  of  otic  dis- 
ease, 475 

Intratympanic  operations,  history,  428 

Intubation  in  diphtheria,  281 
accident  following,  283 
extubation  after,  284 
feeding  in,  285 
inability  to  breathe  after,  284 
treatment  of  patient  after,  284 

lodin,  519 

lodomuth,  515 

Ipecacuanha,  535 

Iter  chordae  anterius,  297 
posterius,  297 

Jacobson's  nerve,  301 

Jansen's  operation  for  disease  of  an- 
trum of  Highmore,  169 

Jarvis'  snare,  83 

transfixing  needles,  82 

Jugular  vein,  position  of,  437 

35 


Keloid  of  auricle,  333 
Keratosis  obturans,  357 
Killian's  operation  for  deviated  sep- 
tum, 145 
for   purulent   disease   of    frontal 
sinus,  178 
Kirkpatrick's    Ungual   tonsil  scissors, 

225 
Knives,  Ballenger's  septum,  146 
swivel,  147 
cautery,  87 
Seller's  septum,  15 1 
tonsil,  Abraham's,  220 
Konig's  rods,  310 
Kiister's  operation,  169,440,  441 
Kyle's  malleable  nasal  tube,  149 
operation  for  deviated  septum,  144 

Labyrinth,  anatomy  of,  303 

and  middle-ear  deafness,  differen- 
tiation, 489 

anemia  of,  490 

bloody  discharge  from,  491 

concussion  of,  491 

hemorrhage  into,  490 

hyperemia  of,  490 

osseous,  boundaries  of,  303 
contents  of,  303 

saccule  of,  303 

syphilis  of,  491 

utricle  of,  303 

vestibule  of,  303 
functions,  307 
Labyrinthitis,  primary  acute,  493 
La  grippe,  otitis  media  from,  412 
Lamina  reticularis,  306 

spiralis  ossea,  303 
Lancet,  laryngeal,  Tobold's,  250 
Lanolin,  cocain  in,  501 
Laryngeal  chorea,  265 

cough,  spasmodic,  265 

curet,  Harland's,  256 

dilator,  Browne's,  251 

diphtheria,  274,  276. 

electrode,  Mackenzie's,  273 

epilepsy,  268 

forceps,  Cusco's,  262 
Mackenzie's,  262 

image,  29 

bringing  into  view,  26 
normal,  29 

lancet,  Tobold's,  250 

miiTor,  17 


' 
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Ijiryngeal  mirror,  inlmduclioo  of,  24 

lemiiemlure  of,  26 

gitU. 

ligaments  of,  J33                                   1 

Terligo,  268 

lupus  of,  254 

mucous  meuibrane  of,  235 

Lar>TigiIis,  acute,  239 

mnsctes  of,  233 

catarrhal,  acute,  239 

nerves  of,  236 

chrouic,  244 

neuroses- of,  264 

treatmciil,  24^ 

motor.  264 

edematous,  248 

sensory,  264 

miicous,  acute,  239 
phleEmouous,  248 

papilloma  of,  259                                  ' 

phthisica,  252 

jniralyais  of.  268 

sicca.  346 

abductor,  270 

specific,  J50 

adductur.  269 

subacute,  242 

from  aneurism  of  a^.rtJ,  236 

sypbilitica,  250 

ireatmciit,  272 

mbercular.  252 

pareslliesia  of,  264 

differential  diagnosis,  254 

s,ze  of.  237 

Ireaiment,  255-258 

spasm  of,  265 

Laryngology.  22 

La-yusopharynx.  184 

of.  248 

Laryngoscope.  17 

tuberculosis  uf,  252 

laryngeal  mirror  of,  17 

diflerenti.nl  diagnosis,  254 

reaeettiTof,  17,  iS 

treatment,  25S-258 

method  of  wearing,  19 

tumors  of.  25S                                      , 

Laryngoscopy.  22 

ihyrotomy  for.  263 

iUumination  for,  20 

veins  of.  236 

light  for,  20 

ventricles  ..f,  235 

yenlrieulttt  bands  of.  29 

obstacles  to,  26 

Lateral  linns,  wounding  of.  in  nnutoil 

source  of  light  in,  ai 

operation,  473 

tongue  iti,  controlliug  of.  24 

Laxnlor  Qmipani  rou^^les,  300 

Laryngotomy,288 

Ueches   in    otitis   medu   olinh^dtf 

acuta,  377 

sor  for,  30 

Laiyngotracheolom]',  287,  2SS 

purulent,  from  otic  disease.  477 

Larynx,  829 

Leplothrit  buccalis,  199 

uialomyuf.   229 

I-evalor  palati  muscle.  302 

.nemia  of,  239 

anesthesia  of,  264,  500 

uteriei  of,  236 

for  laryDgoscopy.  20 

auto^copy  of.  jo 

carcinoma  of.  a6o 

TJgnol.  506 

IreatmeDt,  260 

Lingual  tonsfl.  hrpertn)|.hy  of.  125 

cartHagea  of,  119 

sdssors,  Kirkpairicli's.  225 

d,seii«sof.  239 

I-i^erio.  495 

edema  of,  acute,  248 

Little  Wonder  piimi\  51 

foreign  bodies  in,  262 

lj)bule  of  auricle,  clefi.  333 

hj-peremia  of,  239 

of  ear.  293 

hyTierestbes>a  of.  264 

Lftwcnburg's  method  of  olhefwii* 

in  Toiee  produMion.  237 

tiou  of  EtutKbian  labci,  323 

INDEX 


547 


Ldwenburg's  postnasal  forceps,  190 
Loudness  of  musical  notes,  238 
Lozenges,  531 

ammonium  salts,  534 

camphomenthol,  533 

cocain,  534 

guaiacum,  532 

miscellaneous,  535 

slippery  elm,  535 

voice,  535,  536 
Lucca's  pressure  probe,  393 
Lumbar  puncture,  476 
Lupus,  108 

of  larynx,  254 

vulgaris,  108 
of  auricle,  336 
of  pharynx,  206 
Lythol,  495 

MacEwen's  triangle,  469 
Mackenzie's  laryngeal  forceps,  262 
Malleo-incudal  joint,  300 
Malleus,  298 

incus,  and  membrana  tympani,  re- 
moval of,  417 
in  suppurative  cases,  434 
Massage,  internal,  393 

of  middle  ear,  392 
Masseur,  aural,  44,  45 

of  Delstanche,  44 
Mastoid  antrum,  303 
of  infants,  450 
chisels.  Whiting's,  465 
curet,  McKernon's,  462 
gouges.  Whiting's,  465 
operation,  458 
accidents,  472 
after-technic,  470 
history,  458 
instruments  for,  461 
opening   horizontal    semicircular 
canal,  474 
posterior  cranial  fossa  in,  473 
preparation  of  patient,  461,  462 
technic,  461 

wounding  facial  nerve  in,  474 
lateral  sinus  in,  473 
process,  abscess   in,  j-»erforation  of, 
468 
diploetic,  452 
h3r|>erostosis  of,  454 
in  adult,  451 
of  temporal  bone,  303 


Mastoid    process,    pathologic    impor- 
tance of  types,  452 
pneumatic,  451 
pneumodiploetic,  452 
sclerosed,  452 
structure 'of,  451 
tip  of,  removal,  468 
Mastoiditis,  446 

brain  complications  in,  456 

caries  in,  454 

complications,  454 

etiology,  452 

hyperostosis  in,  454 

necrosis  in,  454 

operation  for,  458.     See  also  Mas- 
toid operation, 

operative  cases,  455 

otorrhea  in,  sudden  cessation  of,  455 

pathology,  453 

prognosis,  457 

sudden   cessation  of   dischai^e  in, 

455 
symptoms,  452,  455 

tendeniess  in,  456 

treatment,  457 

Mayer's  tube,  143 

McKernon's  mastoid  curet,  462 

Measles,  otitis  media  from,  412 

Meati  of  nose,  66 

Membrana  basilaris,  303 

flaccida,  294 

propria,  295 

tectoria,  306 

tensor,  295 

tympani,  294 

aljscess  of,  366 

artificial,  contrivance  forintroduc- 

'  Jng,  372 

Toyn])ee's,  372 

chalk  deposits  on,  367 

curvature  of,  changes  in,  361 

discharge  from,  366 

diseases  of,  360 

granular  spots  on,  366 

in  chronic  otitis  media,  386 

in  newborn,  446 

incision  of,  415 

inflammation  of,  362 

chronic,  365 

malleus,  and  incus,  removal  of, 

417 
in    suppurative  cases,  434 

nerves  of,  295 
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Mucus.  71                                                  1 

aminalion,  449 

Music,  30S                                                 ■ 

in  otitis  media,  396,  397 

Musical  notes,  237,  238 

irealmetit,  369 

([uallcies  of,  238 

polypi  on,  366 

Mycosis    of    ewemal    iUidilory  CMial, 

puncluniig   of,    in   oUlii    media, 

346 

378 

of  pharynx,  199 

ruptnre  of,  367 

MyW  alligaCor  nasal  culling   f<>rce|H(, 

182                                                              1 

u!«rof,369 

nasal  5|>eciilHm.  34 

vessels  of,  895 

tonsil  punclies.  224 

Tihians,  295 

Mj-ringili-i,  362 

MinWre's  disease,  3S6,  492 

chtonic,  365 

MyrinEOlomy.  41S 

Mse.47S 

for  permanEisl  opening,  417 

otic  456 

nuiUipleopeniiiea,  417                        J 

Men<hol,49S,S".S"9 

Myiomaof  nose,  1 24                                  I 

Mcnzel-Hajek  operation  for  deviated 

1 

«i<um.  145 

Nabulik,  515                                      1 

Melal  ear-spoul,  357 

Nores,  33                                                   ' 

Hahvl-TiiOet,  513 

posterior,  pluev'ng  <if-  1*3 

MkWle  ear,  adenoids  of.  3S0 

anatomy  of,  294 

with    Gotislein's  couon   ph^. 

and   inlemal-ear  deafness,  diflir- 

enlialion,  489 

CBlarrii,  acute,  74 

cMMrii  of.     ^c  CVffis  media. 

nlrophic.  98 

w                   cleansing  of.  404 

hypertrophic,  80 

cliaucte.  104 

^^^L       disc^  of.  ]6o 

cum.  Gollslein's,  191 

^^^H       Ibtceps,  Ailpon>.s  437 

di[ihlheriB,  274,  276 

^^^^H      iDaaminalkiD   0^373.     See   a\i.> 

douche,  anterior.  loO 

^^^^^^B          Olitit  mtJia. 

eumma,  104 

heroocrhaige,  117 

^^^H 

pressure-cone  for,  13i 

^^^^B      nnssKrc  of.  392 

recurrent,  133 

^^^^      oT  newborn.  446 

hy.lrorrhea,I15 

^r                  B.eMwsof  no«.  67 

mucous   membrane,   uwsthcsU  of. 

■                     MdtB'sVlh—.IM 

hy|«rcilhcsiB  of.  ill 

■                Iboenl  Kids,  5«> 

paresthesia  of.  III 

■                Miwarc  i-s-3. 515 

sows,  93 

■                 Miitnnv  coo^.  51S 

Boswnrib'*.  03 

■                 Mo>«  ncnrase  of  larrni.  264 

Bucktin-s  reversible.  9] 

■                        c4»»,iio 

Sajous',  93 

sctuors.94 

scpium.  64.  6s 

1              MwnMkoTfRi-Ml  »<n>s.i7g 

abscess  of.  152 

deflection  erf.  ear  disease   from. 

1^                               NMCdieS  (M  daMMS.  494 

■IrformiliCT  of,  153                              1 
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Nasal  septum,  deviation  of,  128 
Asch's  operation  for,  141 
Ballenger^s  operation  for,  145 
Bosworlh's  operation  for,  133 
Gleason's  operation  for,  135 
IngaPs  operation  for,  134 
Killian's  operation  for,  145 
Kyle's  operation  for,  144 
Menzel-Hajek   operation    for, 

145 
operations  for,  133 

factors  interfering  with,  132 

pathology,  130 

Roberts'  operation  for,  140 

Roe's  operation  for,  145 

Sajous'  operation  for,  134 

Seiler's  operation  for,  134 

symptoms,  130 

Watson's  operation  for,  135 

window  resection  for,  1 45 

diseases  of,  128 

dislocation  of,  153 

ecchondroses  of,  90 

treatment,  91-97 

exostoses  of,  90 

treatment,  91-97 

hematoma  of,  152 

hypertrophied  angle  of,  1 28 

infiltration  of,  submucous,  153 

osteoma  of,  hyperplastic,  90 

provisional  callus  of,  128 

redundancy  of,  132 

resiliency  of,  132 

speculum,  34 

Allen's,  35,  36 

Gleason's,  34 

Myles',  34 

syphilis,   104 

tubes,  Gleason's,  150 

Kyle's,  149 

Nasopharyngeal  fibroma,  124,  126 

Nasopharynx,  33,  184 

diseases  of,  188 

Nebulizers,  53 

formulas  for  use  in,  523 

Necrosing  ethmoiditis,  179 

Necrosis  in  mastoiditis,  454 

of  temporal  bone,  408 

Needles,  Jarvis'  transfixing,  82 

Neuroses  of  larynx,  264 

motor,  264 

sensory,  264 

of  nose,  1 10 


Neuroses  of  nose,  reflex,  ill 
sensory,  no 

of  pharynx,  210 
Nevus  of  auricle,  341 
Newborn,  external  ear  of,  446 

facial  nerve  in,  450 

middle  ear  of,  446 

osseous  canal  in,  448 

Schrapnell's  membrane  in,  449 

temporal  bone  of,  449 
Nitrate  of  silver,  509 
Nitromuriatic  acid,  520,  521 
Normal  laryngeal  image,  29 
Nose,  64 

accessory   sinuses   of,   diseases  of, 

159 
differentiation,  159 

inflation  of,  by  Politzer's  air- 
bag,  165 
by  Valsalva's  method,  166 
alae  of,  65 
anatomy  of,  64 
anesthesia  of,  499,  500 
angioma  of,  124 
arteries  of,  66 
bony  arch  of,  64 

framework  of,  deformities  of,  153 
injuries  of,  153 
bridge  of,  64 

flattening  of,  154 
carcinoma  of,  124,  127 
cartilaginous  arch  of,  64 
cavities  of,  66 
cyst  of,  124,  125 
deformities  of,  congenital,  158 
diseases  of,  73 

causing  disease  of  ear,  318 

effect  on  other  parts  of  body,  73 

extension  of,  73 
ecchondroma  of,  1 24 
erectile  tissue  of,  67 
examination  of,  61 
exostosis  of,  124 
external,  64 
fibroma  of,  124 
foreign  bodies  in,  109 
fossae  of,  arteries  of,  68 

nerves  of,  68 
functions  of,  69 
interior,  washing  out  of,  47,  50 
lymphatics  of,  69 
meati  of,  66 
motor  neuroses  of,  1 10 
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Noie,  mucous  membrane  of,  67.     See 

OlLtis  externa  diffusa  acuta.  344 

also  SikmidfHan  membrane. 

chronica,  345 

muscles  of,  66 

diphthetiiica,  347                              , 

myxoma  of,  124 

media,  atrophic.  382                            J 

nerves  ot,  66 

bacteriology,  375                          \ 

reflex.  Ill 

drj-  heal  in,  377                         J 

leeches  m.  377 

ol&clDty  region  of,  67 

pathology,  37S 

ost«m.of.ii4 

Poiitzcr  air-Uouche  in.  378 

pickiiig,  96 

proenosis,  375 

puncturing     drum -he  ad     m. 

poral^of,  Ito 

378 

poljpus  of,  1*4 

symptoms.  375 

ae«menl,lrf 

^_      I»E.« 

chronica,  383 

deafness  in,   opetalion    for. 

^^^^H    saddle-back,  154 

417 
etiology,  3S4 

^^^^F    anxraiaot,  124.  127 

^^™        SchdEidenui  membraiie  of.  67.     See 
also  SikneidfHatt  membrant: 

hearing  in.  384.  3SS.       ,^ 

membrana  tympani   id,  3^^ 
operation  for.  417 

septum  of,  64,  65.     See  also  Nasal 

patency-   of  Eustachtaa  tube 

septum. 

in.3SS 

scs«moid  cartilsges  of,  64 

pr<«r,o*t>,  389 

skin  coverii^.  66 

symptoms,  334 

steiKsb  of.  1 10 

objective.  386 

SobjecliTe,  384 

tinnitus  in.  3S6 

lumors  of,  124 

treatment.  3S9-391 

Imtinued  bones  of.  66 

vertigo  in,  3S6 

vf^bolH  tegioi.  of.  67 

cum  ostiride  masloidse.  37J 

NoseUec.!,  1 17.     See  also  EpUtaxis. 

ei  tubjB.  373 

Kose-wKhes,  494 

subacuta,  379 

mflammaiion      of      muco^ 

Bl.ln.is  in,  381 

OcTA\-E,  definition,  312 

drr.38* 

fivim  Bright!  disease,  415 

from  diabetes.  415 

from  diphtheria.  412 

Openuot,  urenanlion  of.  60 

from  influenia.  412 

Oqeu  of  Co^i.  J04 

from  la  grippe.  412 

Orapharrnx,  iSt 

from  measieis  412 

diseases  of,  194 

from  pueumonU.  414 

OfAol«n..5i2 

from  scailatioa.  411 

Oxides,  298 

from  syphilis.  4I4 

of  eittRial  auditOT  cinil.  J49 

from  typhoid  lever.  413                 J 

<rf««.124 

Oalgta,  pun  in.  Tdief  of.  501 

moist,  382                                       ■ 

mucosa  acuta.  373                          1 

0«ith  eilCTiw,  circumsoibed,  341 

non-purtilenta.  373                        ■ 

CToupos*,34S 

proliferous.  382                                   ■ 
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Otitis  media  serosa  acuta,  373 
simple  acute,  380 
suppurativa  acuta,  396 
treatment,  398 
chronica,  400 

cleansing  ear  in,  404 

otorrhea  in,  402 

tinnitus  from,  operation  for, 

427 
treatment,  402-405 
.removal    of    drum-head,  mal- 
leus, and  incus  in,  434 
systemic  diseases  causing,  410 
Otoliths,  306 
Otomycosis,  346 
Otorrhea,  bloody,  491 
chronic,  causes,  431 

conditions   preventing   cessation, 

431 
operations  for,  432 

relapses,  433 

dusting-powders  for,  513 

in  diphtheria,  278 

in  otitis  media  suppurativa  chron- 
ica, 402 

sudden  cessation  of,  in  mastoiditis, 

455 
Otoscope,  39 

Brunton's,  40 

reflector  of,  40 
Otoscopy,  39 

accessory  instniments,  45 

introduction  of  speculum  in,  42 

obstacles  to,  42 

relative  position  of  patient  and  ob- 
server, 41 

specula  for,  40 
Oval  window  of  tympanum,  298 
Ozena,  97 

syphilitic,  104 

Pachymeningitis  from  otic  disease, 

475 
Packing  nose,  96 

Palate  retractor,  White's,  38 

Panotitis,  493 

Papilloma  of  larynx,  259 

treatment,  260 

of  nose,  124,  126 
Paracusis  diplocusis,  385 

duplicata,  385 

Willisii,  385 
Paraffin  injections,  519,  520 


Paraffin  prothesis,  156 
syringe  for,  156 
syringe.  Smith's  (Harmon),  156 
Paraldehyd,  517 
Paralysis,  diphtheritic,  277 
facial,  from  otic  disease,  483 
diagnosis,  486 
prognosis,  487 
symptoms,  485 
treatment,  488 
of  arytenoideus  muscle,  269 
of  crico-arytenoid  muscle,  270 
of  cricothyroid  muscle,  271 
of  larynx,  268 
abductor,  270 
adductor,  269 

from  aneurism  of  aorta,  236 
treatment,  272 
of  lateral  crico-arytenoid  muscles, 

269 
of  nose,  no 
of  pharynx,  211 

of  soft  palate  after  croupous  tonsil- 
litis, 216 
of  tensors  of  vocal  cords,  271 
of  thyro-arytenoid  muscles,  271 
Paresthesia  of  larynx,  264 
of  nasal  mucous  membrane,  in 
of  pharynx,  211 
Parosmia,  ill 

Patients,  examination  of,  61 
Peach  cold,  1 1 1 
Pendulum  vibration,  308 
Perforation  whistle,  369 
Perichondritis  of  auricle,  330 

chronic,  332 
Perilymph,  303 

Perimeningitis  from  otic  disease,  475 
Peroxid  of  hydrogen,  496 
Petrolatum  as  nebulizer,  523 
Pharyngeal     mouths    of    Eustachian 
tubes,  319 
tonsils,  186 

adenoid  vegetations  of,  189 
hypertrophy  of,  189 
inflammation  of  bursa  of,  193 
Pharyngitis,  acute,  194 
atrophic,  198 
dry,  198 
follicular,  195 
chronic,  196 
granular,  195 
phlegmonous,  202 
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PharyiiEitis  sicca,  198 

Potit^er's  oir-heg  in  otitis  media  otar- 

simple  chrunit,  195 

rhaiis  acula,  37S 

syphilitic,  204 

iiiflalion  of  accessory  sinnscs  with. 

Pharyiigoseopy,  tongue-depressor  for. 

/°5        ,                                     1 

3° 

ear  forceps.  361 

Phan-nx,  184 

test  of  patency  of  Eustachian  tobci,     | 

actinomycosis  of,  207 

320 

anatomy  or,  184 

I'ollantm  forhay-fei^,  115 

Polypi,  aural,  405 

•ncries  of,  1S6 

removal  of,  anesthesu  for,  501 

■ttaciunen^s  of.  1S4 

forceps,  360 

di.esses  of,  caoang  disease  of  ear, 

nasal.  124 

3"8 

treatment.  (26 

divisions  of,  184 

on  memhrana  lympani.  j66 

eqninia  of,  200 

snare.  406 

Blakes,  399 

farcy  of,  206 

Gleason's,  407 

foreign  bodies  in,  jia 

Posterior  cranial  fossa,  opening  of.  in 

glanden  of,  206 

mastoid  opetalton,  473 

gumma  of,  204,  209 

□ares,  plugging  of,  123 

bypereslbesia  of,  210 

Postnasal  calarrh,  188                                    , 

douche.  101                                                  J 

hipus  vulgaris  of.  206 

space,  33. 184                                              1 

lyn.[*nics  of.  1S6 

diseases  of.  iSS                                 I 

washing  out  of.  4S                             1 

Powder-blower,  56 

mycoa*  of,  199 

Davidson's  56 

neTTesof,l86 

Pressions  ccmripeles,  316 

Pressure  probe,  Ijicca's,  393 

^ys.s  ofi  "? 

Pressure-cone  for   nasal   hemorriiage. 

IMRSthe^a  of.  II I 

pcBt«r>or  wall  of,  absccBs  t^,  3oS 

Probe,AlIen-f,46.8s.S6 

ray  fungns  of,  207 

relations  of.  184 

sypliilis  of.  204 

for  removing  cenimen,  353 

in  enploring  Eustachian  tubes,  313 

lumois  rf,  209 

pressure,  Lncca"s,  393 

ulcK  of,  ijinpie,  202 

Prota^ol,  510 

Fign^«s.So6     ■ 

Pmleciives,  408 

Paocupm,  522 

Pinna.  192 

Pmssak's  space.  294 

Piston-synnge,  44 

Beudacousma,  386                                    J 

Pitch.  237.  jjS.  309 

Pag  nose,  66                                                     j 

Puneturv,  lumbar,  476                              1 

Pummalic  mastoid,  451 

Pynchon-i  cabinet,  53.  54                         1 

speculum.  Sicgle't.  43 

Pyoklanin,  513                                          J 

PneuDodiploftic  mastoid.  452 

I^Tamid  of  ligbl.  362                               1 

Pyriform  arylenoids.  253                             I 

fUks.s'i  air-bu.  321 

QfAUTV  of  lone,  309                ■ 

Quinsy,  214                              ^^^^H 
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Ragged  tonsil,  221 
Randall's  hand-gouge,  463 
Range  of  voice,  238 
Ray  fungus  of  pharynx,  207 
Recessus  epitympanicus,  296 
Reflector  of  laryngoscope,  17,  18 
method  of  wearing,  19 

otoscopic,  40 
Reflex,  the  term,  73 
Reissner*s  membrane,  304 
Respiral,  525 

Retropharyngeal  abscess,  208 
Rhinitis,  74 

acute,  74 

atrophic,  97 

average  case,  103 
prognosis,  103 
treatment,  1 00-103 

chemic,  70 

chronic,  simple,  75 

hypertrophic,  79 

obstructive,  80 

pseudomembranous,  79 

purulent,  77 

scrofulous,  97,  98 

specific,  104 

subacute,  75 

syphilitic,  104 

tubercular,  107 
Rhinoliths,  109 
Rhinorrhagia,  117 
Rhinorrhea,75 
Rhinoscleroma,  108 
Rhinoscopic  image,  posterior,  38 
Rhinoscopy,  33 

anterior,  36 

posterior,  36 
image  in,  38 
obstacles  to,  38 

technic,  33 
Rima  glottidis,  29,  235 
Rinne's  test  forbearing,  314 
Rivini's  foramen,  360,  369 
Roberts*      operation      for      deviated 

septum,  140 
Roe's  operation  for   deviated  septum, 

Rohrer*s  diagnostic  table,  62 
Rongeur  forceps,  462 

Hopkins',  462 
Rose  cold.  III 

Round  window  of  t3rmpanum,  298 
Rupture  of  membrana  tympani,  367 


Saccule  of  labyrinth,  303 
Sacculus  laryngis,  235 
Saddle-back  nose,  154 
Sagittal  section  through  temporal  bone, 

432 
through  tympanum,  444 
Sajous'  nasal  saw,  93 

operation  for  deviated  septum,  134 
Salpingitis,  Eustachian,  acute,  373 
Santorini's  cartilages,  30,  232 
Sarcoma  of  auricle,  341 

of  nose,  124,  127 
Saws,  nasal,  93 

Bos  worth's,  93 
Bucklin's  reversible,  93 
Sajous',  93 
Scala  media,  304 
tympani,  304 
vestibuli,  304 
Scarlatina,  otitis  media  from,  41 1 
Schneideriau  membrane,  67 
inflammation  of,  70 
catarrhal  acute,  70 

chronic,  70 
croupous,  71 
diphtheritic,  71 
pathology,  71 
physiology,  69 
Schrapnell's  membrane,  294 
in  newborn,  449 
perforation  of,  369 
Schroeter's  forceps,  212 
Schwabach's  test  for  hearing,  316 
Scirrhous  tonsil,  221 
Scissors,  Asch's,  141,  142 

lingual  tonsil,  Kirkpatrick's,  225 
nasal,  94 
Sclerosed  mastoid,  452 
Secondary   hemorrhage   from  use  of 

adrenalin,  502 
Sedatives,  local,  505 
Seiler's  oi>eration  for  deviated  septum, 

134 
septum  knife,  151 
Semicircular  canal,  horizontal  opening 
of,  in  mastoid  o|)eration,  474 
membranous,  306 

functions,  307 
osseous,  303 
Sense  of  smell,  derangements  of,  no 
Sensory  neuroses,  no 
Separators,  Asch's,   142 
Septum  forceps,  Adams',  154 


' 
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Septum  knife,  Ballengtr's,  I46 

Stapedius  muscle,  300 

Seller's,  151 

Stapes,  300 

nasal.     See  Nasal  septum. 

bony  ankylosis  of.  426 

Sesamuid  cartilages,  64 

cxtradion  of,  422 

Sesrfie  exostoses  of  oudilorj-  canal,  349 

Sexton's  forceps,  406 

Stenosis  of  nose,  1 10 

Shule  of  tympanum,  296 

of  nose,  60 

■    Silver  nitrale,  509 

of  operator,  60 

Singing  voice,  238 

Slclhoscope,  aural.  310 

Sinks,  53 

Slimip  Imne  of  eat.  jco 

Sinas  thrombosis   from    utic  disease. 

SloYHin.  501 

481 

Skin  covering  nose.  66 

See  Euslatkian  tmha,  ttHttmrr  tf 

Sliiill,   frontal   section   through,  442, 

Subdural  abscess  in  otic  disease.  475 

443 

Slippery  elm  loiei^cs,  535 
Smell,  derangemcnls  of,  1  m 

Sujierior  meatus  of  now,  67 

tilrlrinale.1  bone,  66 

Smith's   (Hannon)  screw-syringe   fut 

Su|irainealal  space.  469 

panflin  injeclion.  156 

Snare,  Jarvis".  S3 

Suprarcnalin,  502 

polypus,  406 

Swinging  t-pitloun.  53 

Blake's,  399 

Syphilis,  nasal.  104 

Gleason's,  407 

olBUride,  337 

lonsillmomy  by,  224 

of  inlemal  ear,  491 

Sneezing,  in 

of  laiyni.  250 

definition,  74 

of  pharynx,  204 

Snow  cold.  III 

otitis  media  from.  414 

Snuffles.  74 

Syringes,  49 

Sofl-mbher  ulcer  syringe,  57,  58 

ear.soft-nibber.  57.  sS 

S.m,nos.  SI7 

eye.  Eofl-rubber.  57.  58 

Sorethroal,  acute,  194 

ulcer,  soft-rubber.  57.  5S 

chronic,  19s 

clergyman's,  196 

Teiiuen  tytnpani,  196 

Sound,  30S 

Temporal  Iwnc.  caries  of.  408 

laryngeal,  45 

masKHd  proce.^  of.  303 

sources  of,  308 

necro^s  of.  408 

Spasm  of  adductor  muscles,  266 

of  newborn.  449 

of  larynx,  265 

sagittal  section  Ihmngli,  4J2 

of  tensors  of  vocal  cords,  265 

Tenotomy  of  tensor  lym|Bni.  417 

S|Msmodic  hryngeal  cough,  265 

Tensor  palati  muscle,  302 

Speculum,  Eon c heron's,  41 

lympani.  300 

ear.  40.  41 

tenotomy  of.  417 

for  otoscopy,  4^ 

Tertiary  Ey|iliilitic  rhinitis.  104.  106 

Gruber's,  40.  41 

Ther.npeulic  test  for  lupas.  loS 

nasal.  34 

Thorn  waldl's  disease,  193 

Siegle's  pneumatic,  43 

Thrial.  csiarrh  of,  cbronir.  195 

Sphenoidal  sinus,  empyema  of.  183 

rel.ixed,  195 

Spitloon,  swinging,  53 

sore,  ttcuie.  194 

Stacke's  operalion.  43*.  4jS 

chronic,  195 

clergyman"*,  \^' 

technlc.  439 

1 

Slapedeetoniy,  4M 

4S1                           i|S 
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Thymozone,  496 
Thyro-arytenoideus  muscle,  234 
Thyroid  cartilage,  229 
Thyrotomy,  263 
Timbre,  238,  309 
Tinnitus,  394 

from    otitis     media       suppurativa 

chronica,  operation  for,  427 
in  otitis  media,  386 
operation  for,  417 
history,  428 
Tobold's  laryngeal  lancet,  250 
Tone,  309 

Tongue,  controlling  of,  in    laryngos- 
copy, 24 
examination  of,  61 
Tongue-depressor,  Bosworth's,  28 
folding,  27 

for  laryngotracheoscopy,  30 
for  pharyngoscopy,  30 
Turck's,  27 
Tonics,  518 
Tonsil  knives,  Abraham's,  220 

punches,  Myles',  224 
Ton  si  l-coni  pressor,  Goodwillie*s,  221 
Tonsillitis,  acute,  214 
abortion  of,  218 
treatment,  217-219 
chronic,  with  hypertrophy,  221 

without  hypertrophy,  219 
croupous,  214,  215 

diphtheria    and,     differentiation, 

215,  216 
treatment,  217-219 
erythematous,  215 
follicular,  214 
parenchymatous,  215 
phlegmonous,  214 
treatment,  217-219 
Tonsillotome,  Ermold's,  222 
removal  of  tonsils  by,  222 
Tonsillotomy  by  galvanocautery,  224 
by  snare,  224 
by  tonsillotome,  222 
piecemeal,  225 
Tonsils,  214 
cysts  of,  220 
diseases  of,  214 
faucial,  186 
functions,  187 
hard,  221 

hypertrophy  of,  chronic,  221 
soft,  221 


Tonsils,  inflammation  of.     See   Ton- 
sillitis, 

lingual,  hypertrophy  of,  225 

pharyngeal,  186 

adenoid  vegetations  of,  189 
hypertrophy  of,  189 

ragged,  221 

removing  of,  by  tonsillotome,  222 

scirrhous,  221 
Toynbee's  artificial  drum-head,  372 

auscultation-tube,  320 
Trachea,  autoscopy  of,  30 
Tracheal  dilator,  Delaborde's,  287 
Tracheotomy,  285 

after-treatment,  291 

anesthetic  in,  286 

high  operation,  285,  287 

instruments  for,  286 

low  operation,  285,  288 

preparation  of  patient,  286 
Tracheotomy-tube,  290 
Transfixing  needles,  Jarvis',  82 
Trephining,  479 
Triangle  of  MacEwen,  469 
Triangular  cartilage  of  nose,  65 
Trichloracetic     acid     for     removing 

hypertrophies,  86 
Trional,  517 
Trocar,  Halle's,  167 
True  vocal  cords,  235 
Tuberculosis  of  larynx,  252 
differential  diagnosis,  254 
treatment,  255-258 

of  pharynx,  205 

otitis  media  from,  413 
Tumors  of  auricle,  341 

of  larynx,  258 
thyrotomy  ft)r,  263 
treatment,  260 

of  pharynx,  209 
Tuning-forks,  310,  312 

Hartmann's,  312 
Turbinated  bones,  66 

removal  of,  96 
Turbinectomy,  96 
Turbine-shaped  epiglottis,  253 
Turbinotomy,  96 
Turck's  tongue-depressor,  27 
Tympanum,  arteries  of,  301 

atrium  of,  296 

attic  of,  296 

cavity  of,  296 

diseases  of,  373 


r" 
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Veolricular  bands,  235          ^^^H 

floor  of,  296 

of  larynn,  2g                    ^^^^H 

Vemii  caseosa.  446                  ^^^H 

muscles  of,  300 

Vertigo  in  otitis  niedia,  3S6                 1 

nerves  of,  301 

laryngeal,  268 

ouler  wall  of,  197 

Vestibule  of  labyrinth,  303 

ovnl  wimlow  of,  Z98 

funcUons,  307 

plenuB  of.  301 

Vibtattan,  aerial,  308 

roof  of,  Z96 

pendulum,  30S 

round  winilow  of,  298 

Vibriss.-E,  36,  66 

si^;iltal  section  Hiroujjli,  444 

Vocal  cords,  29,  235 

ahute  of,  Z96 

tadoveric  poiilion  of,  271 

Typhoid    fi-ver,    olilis    medja   ftotti, 

spaan  of  tensois  of,  165 

412 

tensors  of,  paralysis  of,  271 
]iroces5  of  arytenoid  cartilage,  23I 

Ulcer  of  membrana  tympaiii.  369 

Votce,  237                                                  1 

of  pharynit.  simple,  202 

fakctio,  237                              ^^ 

of  uvula,  226 

III  testing  hearing,  317       ^^H 

syringe,  soTl-rabler,  57,  58 

lozenges.  535.  536                ^^H 

Useless  congh,  197 

producKoii,  237                      ^^H 

Ulride  of  laUyr.nlh,  303 

.lualitiesof.  23S                       ^^B 

Uvula,  l.ifid,  126 

singing.  23S                                            1 

deformities  of,  226 

diseases  of,  225 

Washks,  drlcrgent.  494 

elongation  of,  227 

Watch  ii>  testing  lieaiing,  316 

Water-pump  for  com]  rei^d  air,  JO 

Watson's  operation  for  deviated  se^ 

removal  of,  228 

turn,  13s 

Weber's  lest  for  hearing.  3I3 

_  Uvulilis.  225 

White's  pnlale  retractor,  38 

■ 

mastoid  chisels,  465 

^Rai^alva's  mcihoil  of  iiiBaling  ac- 

gouges,  465 

W^        cessorj  sinuses.  166 

Windovf    resection    for  deviated   sep- 

lest of  palcnty  uf  Eustachian  tube-. 

tum,  145 

,"9 

Wounds  of  auricle  of  ear,  33J 

Wrisberg-s  cariilages,  30,  23a 

V.tselin,  498 

Vcliliides  of  larynx,  235 

Xi.*oroKH.  515                     ^^^1 
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S.-11'A'DENS'   BOOKS   OJf 

Ashton's 
Practice  of  Gynecology 


r 

I  The  Practice  o(  Gynecology.     By  W.  Easterly  Ashtos, 

M.D,,  LL.D.,  Professor  of  Gynecology  in  the  Medico -Chi  rurgi- 
cal  College,  Philadelphia,      Handsome    octavo   volume  of  1096 
pages,    containing    1057    original    line   drawings.     Cloth,  f6. 
net;  Half  Morocco,  gS.oo  net. 

JUST  ISSUED— NEW  (ad)  EDITION 
THREE  EDITIONS   IN  EIGHTEEN  MONTHS 
Three  edilions  of  this  work    have  been    liemnnded    in    eighlecn 
Among  Ihe  new  additions  are :    Colonic  lavage  ami  flushing,  Hicsl's  ihbi 
menl  for   vaginismus,  Dudley's  Irealment  of  cjistocele,  Montgomefy's  round 
ligameDt  operation,  Cborio-epithctiotnct  of  ihe  Uterus,  Passive 
the  Urine,  and  Moynihan's  melhoitsin  Intestinal  Anaslomoai^      Nothing  n  Icfl 
to  be  taken  for  granted,  the  author  not  only  telling  his  readers  in  every  inslaure 
what  should  be  done,  but  also  precisely  haio  la  do  il,     A  distinctly  original 
feature  of  the  book  is  the  illustrations,  niimberiog  about  one  thousand  line 
drawings  made  especially  under  the  author  s  personal  superviMim  fh>m  actual 
apparatus,  living  models,  and  dis^Kctions  on  the  cndavrr.     The^e  line  dnw^ 
ings  ibow  in  detail  the  procedures  >.nd  operations  without  obscuring  jl 
purpose  by  unnecessary  and  unimportant  anatomic  surroundingi^ 
Howard  A.  Kelly.  M.  D. 

«cially^  ^p^  furuir  t»  the  pmirv  wlih  which  Tod 


% 
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I     Kelly  and  Noble's  Gynecology 
\  and  Abdominal  Surgery 

Qynecology  and  Abdominal  Surgery.  Edited  by  Howard 
A.  Kellv,  M.  D.,  Professor  of  Gynecology  in  Johns  Hopkins 
University;  and  Charles  P.  Nobi.f,  M.D,,  Clinical  Professor  of 

(^Gynecology  in  the  Woman's  Medical  College,  Philadelphia.  Two 
imperial  octavo  volumes  of  900  pages  each,  containing  650  illus- 
trations, mostly  original.  Per  volume:  Cloth,  g8. do  net ;  Half 
Morocco,  S9-50  net. 

VOLUME  1  JUST  ISSUED— VOLUME  II  NEXT  MONTH 


In  view  of  llie  intimate  association  of  gynecology  with  abdomiaal  sui^ery 
the  editors  have  combined  these  two  importanl  subjeeis  in  one  work.  For 
this  reason  the  work  will  be  doubly  v«]  uable,  for  not  only  the  gynecologist  and 
eeneiB]  pradifionet  will  find  it  an  exhaustive  treatise,  but  the  surgeon  also  will 
find  here  tlie  latest  techaic  of  the  various  abdominal  operations.  It  possesses 
B  number  of  valuable  features  not  to  be  found  in  any  other  publication  cover- 
ing the  some  fields.  It  contains  a  chapter  upmi  the  bacteriology  and  one  upon 
tile  pathology  of  gynecology,  dealing  fully  with  the  SL'ieiilific  basis  of  gyne- 
cology. In  no  other  work  can  this  information,  prepared  by  specialists,  be 
found  as  separate  chapters.  There  is  a  large  chapter  devoted  etilirely  to 
mtJkal  gynecology,  written  especially  for  the  physician  engaged  in  general 
practice.  Heretofore  thegeiteral  practitioner  was  compelled  to  search  through 
an  entire  work  in  order  to  obtain  the  informalioa  desired.  Ahdominal  sur- 
gery proper,  as  dialiiict  from  gynecology,  is  fully  treated,  embracing  operations 
upon  the  stomach,  upon  the  intestines,  upon  the  liver  and  bile-ducts,  upon  the 
pancreas  and  spleen,  upon  the  kidney,  ureter,  bladder,  and  the  peritoneum. 
Special  at tenlii in  has  been  given  to  modera  l/iknU  and  illuslralionsof  the  very 
highest  order  have  been  used  to  make  dear  the  various  steps  of  ihe  nparations. 
Indeed,  the  illustrations  ace  truly  nvigniiiccnt,  being  Ihe  work  of  itr.  Her- 
maiiH  Becker  and  Mr.  Max  BrdJil,  of  the  Johns  Hopkins  Hospital. 


S.tr.VD/^/^S-     flOOAS 


Webster's 
Text-Book  of  Obstetrics 


A  Text-Book  of  Obstetrics.  By  J.  Clarence  We 
M.  D.  (Edin),  F.  R.  C.  P.  E.,  Professor  of  Obstetrics  and  Gync- 
colt^y  in  Rush  Medical  College,  in  Affiliation  with  the  Universily 
of  Chicago;  Obstetrician  and  Gynecologist  to  the  Presbyteriaa 
Hospital,  Chicago.  ■  Handsome  octavo  volume  of  767  pages, 
with  beautifal  i  Hast  rations,  many  in  colors.  Cloth,  {5.00  net; 
Sheep  or  Half  Morocco,  J6.S0  net. 

RECENTLY   ISSUED— BEAUTIFULLY   ILLUSTRATED 

This  enlireiy  new  work  It,  wrilten  for  ihe  stuJenl  of  obstetrics  js  »dl  ■■ 
for  Ihe  active  practilioncr.  The  analomic  changes  accompanying  ptr^niBcj, 
labor,  unci  the  puerperium  are  described  more  fully  and  lucidly  than  in  bb; 
other  text-book  on  the  subject.  The  eiposilion  of  these  seclioBS  is  based 
mainly  upuu  studies  of  frozen  speciraens.  id  which  deptrtmeol  the  autbot 
bad  a  larger  experience  than  any  other  worker  t'liasuat  coosiileiatioD 
>iven  to  embryologic  and  physiologic  data  of  importaDce  in  thett  nlaiion 
bstelrics.  Great  care  was  taken  in  the  selection  of  the  illuslratioiu,  aiming 
neet  the  varied  requirements  of  both  the  undergiaduaic  and  tlie  pracUsii^ 
physician.     'Ilie  book  eipiesses  tlje  must  advanced  thought  of  Ihe  day. 


OPINIONS  OF  THE  MEDICAL  PRESS 
Medina  Record,  New  York 

Dublin  Joumal  of  Mescal  Science 

"  Both  la  the  ttudcni  .  .  .  luU  xu  ihc  pratiiiiunci  oho  rtqnin*  ihc  taim  apinltaoii  Btif 
point  vi  praclice,  Dr.  Webslcr^i  book  will  be  o(  the  fnaioi  nkie.'* 


DISEASES  OF  WOMEN. 


WebsterV 
Disease*/*  of  Women 


WITH  BEAUTIFUL  ILLUSTRATIONS 


A  Text-Book  of  Diseases  of  Women.  By  J.  Clarence 
Webster,  M.D.  (Edin.),  F.R.C.P.E.,  Professor  of  Gynecology 
and  Obstetrics  in  Rush  Medical  College,  in  Affiliation  with  the 
University  of  Chicago.  Large  octavo  volume  of  712  pages,  with 
372  magnificent  illustrations,  nearly  all  original.  Cloth,  $7.00 
net;  Half  Morocco,  J8.50  net. 

JUST  READY— FOR  THE  PRACTITIONER 

This  entirely  new  work  on  diseases  of  women  is  based  on  Dr.  Webster's 
extended  clinical  experience,  and  unusual  prominence  is  given  to  the  scientific 
basis  of  each  subject  under  consideration.  Special  endeavor  has  been  made 
to  include  all  the  important  original  investigations  of  recent  years,  so  that 
the  work  represents  the  present-day  knowledge  upon  a  sul)ject  of  the  greatest 
importance  to  every  practitioner.  Indeed,  Dr.  Webster  has  written  this  work 
especiaUy  for  the  general  practitionery  discussing  the  clinical  features  of  the 
subject  in  their  widest  relations  to  general  practice  rather  than  from  the  stand- 
point of  specialism.  The  magnificent  illustrations,  three  hundred  and  seventy- 
two  in  number,  are  nearly  all  original.  Drawn  by  expert  anatomic  artists 
under  Dr.  Webster's  direct  supervision,  they  portray  the  anatomy  of  the  parts 
and  the  steps  in  the  operations  with  rare  clearness  and  exactness.  These  illus- 
trations, selected  because  of  their  practical  and  technical  value,  form  a  rich 
collection,  supplementing  a  text  of  unusual  conciseness. 

Howard  A.  Kelly,  M.D. 

Professor  of  Gynecology^  yohns  Hopkins  Unhwrsity. 

'*  It  is  undoubtedly  one  of  the  best  works  which  has  been  put  on  the  market  within 
recent  years,  showings  from  start  to  finish  Dr.  Webster's  well-known  thoroughness.  The 
illustrations  are  also  of  the  hig^hest  order." 


SAUNDERS'   BOOKS  ON 


Hirst's 
Text-Book  of  Obstetrics 

New(5th)  Edition,  Revised 


A  Text-Book  of  Obstetrics.  By  Barton  Cooke  Hirst, 
M.  D.,  Professor  of  Obstetrics  in  the  University  of  Pennsylvania. 
Handsome  octavo,  899  pages,  with  746  illustrations,  39  in  colors. 
Cloth,  $5.00  net;  Sheep  or  Half  Morocco,  $6.50  net. 

JUST  ISSUED 

Immediately  on  its  publication  this  work  took  its  place  as  the  leading  text- 
book on  the  subject.  Both  in  this  country  and  abroad  it  is  recognized  as  the 
most  satisfactorily  written  and  clearly  illustrated  work  on  obstetrics  in  the 
language.  The  illustrations  form  one  of  the  features  of  the  book.  They  are 
numerous  and  the  most  of  them  are  original.  In  this  edition  the  book  has 
been  thoroughly  revised.  More  attention  has  been  given  to  the  diseases  of 
the  genital  organs  associated  with  or  following  childbirth.  Many  of  the  old 
illustrations  have  been  replaced  by  better  ones,  and  there  have  been  added  a 
number  entirely  new.    The  work  treats  the  subject  from  a  clinical  standpoint. 


OPINIONS  OF  THE   MEDICAL  PRESS 


British  Medical  Journal 

"  The  popularity  of  American  text-books  in  this  country  is  one  of  the  features  of  recent 
years.  The  popularity  is  probably  chiefly  due  to  the  great  superiority  of  their  illustrations 
over  those  of  the  English  text-books.  The  illustrations  in  Dr.  Hirst's  volume  are  far  more 
numerous  and  far  better  executed,  and  therefore  more  instructive,  than  those  commonly 
found  in  the  works  of  writers  on  obstetrics  in  our  own  country." 

Bulletin  of  Johns  Hopkins  Hospital 

"  The  work  is  an  admirable  one  in  every  sense  of  the  word,  concisely  but  comprehen- 
sively written." 

The  Medical  Record,  New  York 

"  The  illustrations  are  numerous  and  are  works  of  art,  many  of  them  appearing  for  the 
first  time.  I'he  author's  style,  though  condensed,  is  singularly  clear,  so  tnat  it  is  never 
necessary  to  re-read  a  sentence  in  order  to  grasp  the  meaning.  As  a  true  model  of  what  a 
modern  text-book  on  obstetrics  should  be,  we  feel  justified  in  affirming  that  Dr.  Hirst's  book 
ia  without  a  rival." 


DISEASES  OF  WOMEN. 


Hirst's 
Diseases  of  Women 


A  Text-Book  of  Diseases  of  Women.  By  Barton  Cooke 
Hirst,  M.  D.,  Professor  of  Obstetrics,  University  of  Pennsyl- 
vania; Gynecologist  to  the  Howard,  the  Orthopedic,  and  the 

Philadelphia  Hospitals.     Octavo  of  745  pages,  701  illustrations, 
many  in  colors.     Cloth,  $5.00  net;  Half  Morocco,  $6.50  net. 

RECENTLY  ISSUED— NEW   (2d)   EDITION 
WITH   701  ORIGINAL  ILLUSTRATIONS 

The  new  edition  of  this  work  has  just  been  issued  after  a  careful  revision. 
As  diagnosis  and  treatment  are  of  the  greatest  importance  in  considering  dis- 
eases of  women,  particular  attention  has  been  devoted  to  these  divisions.  To 
this  end,  also,  the  work  has  been  magnificently  illuminated  with  701  illus- 
trations, for  the  most  part  original  photographs  and  water-colors  of  actual 
clinical  cases  accumulated  during  the  past  fifteen  years.  The  palliative  treat- 
ment, as  well  as  the  radical  operative,  is  fully  described,  enabling  the  gen- 
eral practitioner  to  treat  many  of  his  own  patients  without  referring  them 
to  a  specialist.  The  author's  extensive  experience  renders  this  work  of  un- 
usual value. 


OPINIONS  OF  THE  MEDICAL  PRESS 


Medical  Record,  New  York 

"  Its  merits  can  be  appreciated  only  by  a  careful  perusal.  .  .  .  Nearly  one  hundred  pages 
are  devoted  to  technic,  this  chapter  being  in  some  respects  superior  to  the  descriptions  in 
many  text-books." 

Boston  Medical  and  Surreal  Journal 

"  The  author  has  given  special  attention  to  diagnosis  and  treatment  throughout  the  book, 
and  has  produced  a  practical  treatise  which  should  be  of  the  greatest  value  to  the  student, 
the  general  practitioner,  and  the  specialist." 

Medical  News.  New  York 

**  Office  treatment  is  given  a  due  amount  of  consideration,  so  that  the  work  will  be  as 
UMftU  to  the  non-operator  as  to  the  specialist." 


8  SAUNDERS'   BOOKS  ON 


Penrose's 
Diseases  of  Women 

Fifth  Revised  Edition 


A  Text-Book  of  Diseases  of  Women.  By  Charles  B. 
Penrose,  M.  D.,  Ph.  D.,  formerly  Professor  of  Gynecology  in 
the  University  of  Pennsylvania ;  Surgeon  to  the  Gynecean  Hos- 
pital,  Philadelphia.  Octavo  volume  of  550  pages,  with  225  fine 
original  illustrations.     Cloth  ^13. 75  net. 

RECENTLY  ISSUED 

Regularly  every  year  a  new  edition  of  this  excellent  text-book  is  called 
for,  and  it  appears  to  be  in  as  great  favor  with  physicians  as  with  students. 
Indeed,  this  book  has  taken  its  place  as  the  ideal  work  for  the  general  prac- 
titioner. The  author  presents  the  best  teaching  of  modern  gynecology,  un- 
trammeled  by  antiquated  ideas  and  methods.  In  every  case  the  most  modern 
and  progressive  technique  is  adopted,  and  the  main  points  are  made  clear  by 
excellent  illustrations.  The  new  edition  has  been  carefully  revised,  much 
new  matter  has  been  added,  and  a  number  of  new  original  illustrations  have 
been  introduced.  In  its  revised  form  this  volume  continues  to  be  an  admirable 
exposition  of  the  present  status  of  gynecologic  practice. 


PERSONAL  AND  PRESS  OPINIONS 


Howard  A.  Kelly,  M.  D., 

Professor  of  Gynecology  and  Obstetrics ^  Johns  Hopkins  University ^  Baltimore. 

**  I  shall  value  very  highly  the  copy  of  Penrose's  '  Diseases  of  Women '  received.  I 
have  already  recommended  it  to  my  class  as  the  best  book." 

£•  E.  Montgomery,  M.  D., 

Professor  of  Gynecology ^  Jefferson  Medical  College^  Philadelphia. 

*'The  copy  of  'A  Text-Book  of  Diseases  of  Women'  by  Penrose  received  to-day.  I 
have  looked  over  it  and  admire  it  very  much.  I  have  no  doubt  it  will  have  a  large  safe,  as 
it  justly  merits." 

Bristol  Medico-Chirur^cal  Journal 

*'  This  is  an  excellent  work  which  goes  straight  to  the  mark.  .  .  .  The  book  may  be 
taken  as  a  trustworthy  exposition  of  modern  gynecology." 


GYNECOLOGY  AND    OBSTETJfJCS  9 

The  American 
Text-Book  of  Obstetrics 

Second  Edition,  Thoroughly  Revised  and  Enlarged 


The  American  Text-Book  of  Obstetrics.  In  two  volumes. 
Edited  by  Richard  C.  Norres,  M.  D.  ;  Art  Editor,  Robert  I.. 
Dickinson,  M.  D.  Two  handsome  imperial  octavo  volumes  of 
about  600  pages  each ;  nearly  900  illustrations,  including  49 
colored  and  half-tone  plates.  Per  volume:  Cloth,  J3.50  net; 
Sheep  or  Half  Morocco,  J4.50  net. 

RECENTLY  ISSUED— IN  TWO  VOLUMES 

5ince  the  appearance  of  the  ^rst  e<liliaii  nf  1hi«  work  many  importani 
advances  have  been  made  in  the  science  and  art  of  obslclrics.  The  results 
or  bacleriulogic  and  of  chemicobiulagic  research  as  applied  to  the  pathology 
of  midwifery  ;  Che  wider  range  of  Ihe  surgery  of  pregnancy,  labor,  and  of  Ihe 
jiuerperal  period,  embrace  new  problems  in  obstetrics.  In  this  new  edition, 
therefore,  a  Ihoiough  and  crilital  revision  was  required,  some  of  the  chaplers 
Iwiag  entirely  rewritten  and  others  brought  np  lo  dale  by  careful  scniliny. 
A  number  of  new  illustrations  have  been  added,  and  some  thai  appeared  in 
Ihe  first  edition  have  been  replaced  by  others  of  greater  excellence.  By 
reason  of  these  extensive  additions  the  new  edition  has  been  presented  in  two 
volumes,  to  facilitate  esse  in  handling.   The  price,  however,  remains  unchanged. 


PERSONAL  AND    PRESS  OPINIONS     . 


Max.  J.  C  Skene.  M.  D.. 

Ijitr  Fn^ntur  af  Cyiucalogy,  Le»g  bland  Colltgw  Hafilal.  Braiklyn. 

"PMsit  nK  10  ay  thai -TlxAmeiiciinTciil-BookofObitclricii' lithe  miHi  magnifi' 

MatOww  D.  Mann.  M.  D.. 

fra/alnr  of  06,l,lrk,  and  Gyn^olafy  {n  Ik,  Unh^riily  b/  fh,ff,.!o. 
"  1  like  I1  exceedingly  and  have  recommended  rhe  firtl  vcjunw  4B  a  leH-booL  for  oai 
■ophomDn  cUh.     Ii  \%  certainly  a  lucvt  excellent  wurk-     I  know  ot  none  belter." 

American  JouthbI  of  the  Medical  Sctencei 


lo  SAUNDERS'    BOOKS  ON 


GET  AmAM^c^n  '^^^  ^^^ 

THE  BEST  immerican  standard 

Illustrated  Dictionary 

Just  Issued — New  (4th)  Edition 


The  American  Illustrated  Medical  Dictionary.    A  new 

and  complete  dictionary  of  the  terms  used  in  Medicine,  Surgery, 
Dentistry,  Pharmacy,  Chemistry,  and  kindred  branches;  with 
over  loo  new  and  elaborate  tables  and  many  handsome  illustra- 
tions. By  W.  A.  Newman  Borland,  M.  D.,  Editor  of  "The 
American  Pocket  Medical  Dictionary.'*  Large  octavo,  850  pages, 
bound  in  full  flexible  leather.  Price,  $4.50  net;  with  thumb 
index,  $5.00  net. 

Gives  a  Maximum  Amount  of  Matter  in  a  Minimum  Space,  and  at  the 

Lowest  Possible  Cost 

WITH  2000  NEW  TERMS 

The  immediate  success  of  this  work  is  due  to  the  special  features  that 
distinguish  it  from  other  books  of  its  kind.  It  gives  a  maximum  of  matter 
in  a  minimum  space  and  at  the  lowest  possible  cost.  Though  it  is  practi- 
cally unabridged,  yet  by  the  use  of  thin  bible  paper  and  flexible  morocco 
binding  it  is  only  i^  inches  thick.  In  this  new  edition  the  book  has  been 
thoroughly  revised,  and  upward  of  two  thousand  new  terms  have  been 
added,  thus  bringing  the  book  absolutely  up  to  date.  The  book  con- 
tains hundreds  of  terms  not  to  be  found  in  any  other  dictionary,  over  loo 
original  tables,  and  many  handsome  illustrations. 


PERSONAL  OPINIONS 


Howard  A.  Kelly,  M.  D., 

Professor  of  Gynecology,  Johns  Hopkins  Unt7'ersity,  Baltimore. 

"  Dr.  Dorland's  dictionary  is  admirable.     It  is  so  well  gotten  up  and  of  such  conve- 
nient size.     No  errors  have  been  found  in  my  use  of  it." 

J.  Collins  Warren,  M.D.,  LL.D.,  F.R.C.S.  (Hon.) 

Professor  of  Surgery,  Harx>ard  Medical  School. 

"  I  regard  it  as  a  valuable  aid  to  my  medical  literary  work.     It  is  very  complete  and 
of  convenient  size  to  handle  comfortably.     I  use  it  in  preference  to  any  other." 


GYNECOLOGY  AMD   OBSTETRICS 

Garrig'ues* 
Diseases  of  Women 

Third  Edition,  Thoroughly  Revised 


A  Text-Book  of  Diseases  of  Women.  By  Henry  J. 
Garricues,  a.  M.,  M.  D.,  Gynecologist  to  St.  Mark's  Hospital 
and  to  the  German  Dispensary,  New  York  City.  Handsome 
octavo,  756  pages,  with  367  engravings  and  colored  plates. 
Cloth,  J4.50  net;  Sheep  or  Half  Morocco,  f6.oo  net. 

The  fiiL't  1*0  edUions  of  this  work  met  with  h  mo    app  e  reception 

by  the  medical  profession  both  in  this   country  and  abroad         n        s  edition 
the  entire  work  haa  been  careruUy  and  thorough  ed    an       onsiderable 

aev>  matter  added,  brinmiig  ilie  work    precisely  down  to  da  e      Many  aew 
illustrations  have  been  introduced,  thus  greatly  n    ea   ng    h      a  ue  of  the 
book   both  as  a  textbook  and  book  of  refereoc 
Thad.  A.  Reuny.  M.D.,  Prsffssfr  „/  Gyn/cology    Md  at  C     g    of  Ohio. 


American 
Text-Book  of  Gynecology 

American  Text-Boole  of  Gynecology.  MtbiLAi.  and 
Surgical.  Edited  by  J-  M.  Baldv,  M.  D.,  Profes.sor  of  Gyne- 
cology, Philadelphia  Polyclinic.  Imperial  octavo  of  718  pnges, 
with  341  text -illustrations  and  3&  plates.  Cloth,  Jfi.oonet  ;  Half 
Morocco,  S7.50  net. 

SfXOND  REVISED  EDITION 
This  vulunie  is  thoroughly  pracljcnl  in  its  teachings,  and  is  intendeil  to  be 
a  working  text-book  for  physicians  nnd  sludenti.     Many  of  the  most  important 
subject  are   considered    Trora   an   entirely   new   standpoint,  and  are  grouped 
together  in  a  manner  somewhat  foreign  to  the  accepted  custom. 
Boitoa  Medical  and  Surreal  Journal 


SAUNDERS'    300A-S   OX 

Dorland's 

Modern  Obstetrics 


Modern  Obstetrics :  General  and  Operative.     ESy  W.  A. 

Newman  Dohlanp,  A.M.,   M.D.,  Assisiant    Instniclor  in  Ob- 

sletrics,  University  of  Pennsylvania;  AsscKiate  in  Gynetologj' 
in  the  Philadelphia  Polyclinic.  Handsome  oclavo  volume  of  797 
pages,  with  201  illustrations.     Cloth,  $4.00  net. 

Second  Edition.  Revised  and  Greatly  Enlarged 

In  this  editioD  the  book  has  been  entirely  rcirrilien  and  T«y  e^^'ly 
enlarged.  Among  the  new  subjects  introduced  nre  lie  surgical  Iralineul  of 
puerperal  sepi-is.  infant  mortality,  placental  iransmisuun  of  diseases,  xnun- 
Iherapy  of  puerperal  sep^s,  etc. 

Jonnul  of  ttte  American  MecBcat  Anodafiea 


Davis'  Obstetric  and 
Gynecologic  Nursing 

Obstetric  and  Gynecologic  Nursing.  By  Edward  P. 
Davis,  A.  M.,  M.  D.,  Professor  of  Obstetrics  in  the  Jeffereon 
Medical  College  and  Philadelphia  Polyclink;  Obsletriciaii  and 
Gynecologist.  Philadelphia  Hospital.  i2moof  400  jagcs.  illus- 
trated.    Buckram,  S1.75  net, 

RCCCNTLY  ISSUED— SECOt4D  REVISED  EDITION 

rbis  volume  gives  a  very  clear  and  accunle  idea  of  llie  iminner  In  tnrel 

the  conditions  aiisitig  during  fjjfilelric  and  gyiiecolo]jic  Duising,     *llie  second 
edition  iias  i>een  lli<.>roughly  reviaed. 

The  Lancet,  London 

"  Not  only  iiur«^.  I>ut  Fvcn  newly  qua li£<d  tatdlciil  men.  in«kl  lean  ■  (nal  dsl  b^ 
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Schaffer  ar^  Ed^arV 

Labor   and    Operative    Obstetrics 


Atlas  and  Epitome  of  Labor  and  Operative  Obstetrics. 

By  Dr.  O.  Schaffer,  of  Heidelbeig.  From  the  Fifth  Revised 
ami  Enlarged  German  Edition.  Edited,  with  additions,  by  J. 
Clifton  Edgar,  M.  D.  ,  Professor  of  OtwteLrica  and  Clinical  Mid- 
wifery, Cornell  University  Medical  School,  New  York.  With  14 
lithographic  plates  in  colors,  139  other  illustrations,  and  iii  pages 
of  text.     Cloth,  |3,oo  net.     In  Saunders'  Hand-Atlas  Series. 

This  book  presents  Ihe  act  of  parturition  and  the  various  obstetric  opera- 
tions in  a  series  of  easily  understood  illuMrations,  accompanied  by  a  text 
treating  the  subject  from  a  practical  stundpoint. 

AmeiicBn  MeiUcuie 

"  The  mclhnr]  af  preKnliriK  obalelric  operalians  is  adminblE,  The  dnwingl,  lepr^ 
■iFfiiin^  original  worlc,  havp  iht  cornmciidahlt  piftIi  qF  illuMrating-  instead  af  confusldB-/ 

Schaffer  anZ  CdgarV 

Obstetric    Diagnosis   and    Treatment 

Atlas  and  Epitome  of  Obstetric  Diagnosis  and  Treat- 
ment. By  Dk.  O.  Schaffer,  of  Heidelberg,  From  the  Second 
Revised  German  Edition.  Edited,  with  additions,  by  J.  Cur- 
TON  Edgar,  M.  D.,  Professor  of  Obstetrics  and  Clinical  Mid- 
wifery, Cornell  University  Medical  School,  N.  Y.  With  122 
colored  figures  on  56  plates,  38  text-cuts,  and  315  pages  of  text. 
Cloth,  J3.00  net.     In  Sounders'  Hand-Atlas  Scries. 

This  book  treats  particularly  of  obstetric  operations,  and,  besides  Ihe  wealth 
of  beauliful  lithographic  illustrations,  contains  an  eilensive  lexlof  great  vaIqc. 
This  tent  deals  with  the  pmclical,  clinical  side  of  the  subject. 


New  rotk  Meacal  Journal 


SAl'XDESS'   BOOKS   ON 

Schaffer  and  Norris' 
Gynecology 


Atlas  and  Epitome  of  Gynecology.  By  Dk.  O.  Schafteh. 
of  Heidelberg.  From  Ihe  Se^oiul  Ra'ised  and  Enlarged  GenmaH 
Edition.  Edited,  wilh  additions,  by  RicHARD  C.  Norris,  A.  M., 
M.  D.,  Assistant  Professor  of  Obstetrics  in  the  Univereity  of 
Pennsylvania.  207  colored  figures  on  goplates,  65  test-cuts.andjoS 
pa^es  of  text.     Cloth,  {13.50  net      In  Saunders'  Hand-Atlas  Sfrits. 

Anwrican  Journal  of  Ac  MmGcaI  Sciencei 


Galbraith's 
Four  Epochs  of  Woman's  Life 

Second  Revised  Edition— Recently  Issued 

The  Four  Epochs  of  Woman's  Life:  A  Sttdv  in-  Hy- 
giene. By  Anna  M.  Galbrajth,  M.  1).,  Fellow  of  ihc  New 
York  Academy  of  Medicine,  etc.  AVith  an  Iniroduciory  Note 
by  John  H,  Musser,  M.  D.,  Professor  of  Clinical  Medicine, 
University  of  Pennsylvania,      ijmo  of  247  pages.     Cloth,  $1.50 

MAIDCNHOOO.  MARRIAGE,  MATERNITY.  MCdOPAUSE 

Id  this  iastEuctire  n-ork  are  stated,  in  a  modes),  pteadog,  and  coiwlusve 
manner,  ihosc  tnilh^  of  which  every  woman  should  hare  a  [hornugh  knowl- 
edge. Wrinen.  as  il  is,  for  the  laity,  the  subject  i>  discussed  in  Ubguigc 
nadilj  giasped  even  by  ihose  most  uofamilinr  with  medical  sobjecls. 

Medical  Review,  England 
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Schaffer  and  Webster's 
Operative  Gynecology 

Atlas  and  Epitome  of  Operative  Gynecology.     By  Dr. 

O.  Schaffer,  of  Heidelberg.  Edited,  witli  additions,  by  J. 
Clarence  Webster,  M.  D.  (Edin.),  F.  R.  C.  P.  E..  Professor  of 
Obstetrics  and  Gynecology  in  Rush  Medical  College,  in  affili- 
ation with  the  University  of  Chicago.  42  colortd  lithographic 
plates,  many  text-cuts,  a  number  in  colors,  and  1 38  pages  of  text. 
///  Saunders'  Hand-Atlas  Series.     Cloth,  33.00  net. 

RECENTLY  ISSUED 

Much  palienl  endeavor  has  heen  expended  by  [he  author,  the  aitist.  and 
the  lithographer  in  the  prepitratiuii  uf  the  plate),  tor  this  Atlas,  They  are  based 
on  hundreds  of  pbotc^rophs  taken  from  nalure,  and  illii.strHte  most  fnitiiriilly 
the  varioas  surgical  situations.  Dr.  SchSffer  has  made  a  specialty  of  demon- 
strating \ij  illnslratioDs. 

Medic«l  Record,  New  York 


De  Lee's  Obstetrics  for  Nurses 

Obstetrics  (or  Nurses.  By  Josliih  B.  Df.  I,ee,  M.  D., 
Professor  of  Obstetrics  in  the  Northwestern  University  Medical 
School,  Chicago;  Lecturer  in  the  Nurses'  Training  Schools  of 
Mercy,  Wesley,  Provident,  Cook  County,  and  Chicago  Lying-in 
Hospitals.      larao  of  460  pages,  fully  illustrated. 

Cloth,  S^. so  net. 
JUST  ISSUEI>~NEW(2nd)  EDITION 

While  Dr.  DeLee  has  written  his  work  espcrially  for  nurse?,  Ihc  practi- 
tioner will  also  find  it  useful  and  inslruttive,  since  the  duties  of  a  nurse  often 
devolve  upon  him  in  the  early  years,  of  his  practice.  The  illustrationa  are 
nearly  all  original  and  tepreseut  photographs  taken  Troui  actual  scenes.  The 
text  is  the  result  of  the  authui's  eiglit  years'  experience  in  lecturing  to  the 
'     ve  different  training  schooU. 
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American  Pocket  Dictloilary  Ju*tiuued--sti>Ed. 

The  Amekican  Pocket  Medical  Dictionarv.  Ediled  by  W.  A. 
NtwMAN  boBLANO,  A.  M,,  M.  D.,  Assistant  Obslelrician  lo  ihe  Hm. 
pilal  o(  the  University  of  feanBylvania  ;  Fellow  of  the  American  Audi, 
emy  of  Medicine.  With  578  pages.  Full  leather,  limp,  with  gold  ctlg<% 
fl.oo  ael ;  with  patent  thumb  indei,  f  1-^5  net. 
Jkw»  W.  HoUand.  M.  D.. 

1  lian  recommcod  tl  la  our  studeiiU  vuhaul  rocrr^.' 

Cra^n's  GyneCOlo^  RecendT'  luued—New  («h)  u 

EssENHALS  OF  Gynecolocv.      By  Edwin  B.  Chagin,  M.  D, 
fessor  of  (Obstetrics,  College  of  Physicians   and  Sui^eons,   New  Yoft 
Cmwn    octavo,   240   pages,    62    illustrations.       Cloth,    ^I.oo    1    ' 
S.iHHJers'  Quislion-Compcnd  Stria. 
Tbe  Medic&l  Record.  New  YtMk 

drnt'%  UKda  *o  rhotuu^hly  ai  Dr,  Cragln  ha*  dont," 

B<nsliniere*s  Obstetric  Accidenti,  Emergencies.  an4 
Operations 

Ubst ETHIC  Accidents,  EMfiRGEsciiK,  and  Opkkations.  By  ih< 
L.  Ch.  Boisi.lNlERE,  M.  D.,  Emeritus  Professor  of  Obstetrics.  Si.  Lodl 
Medical  Collegei  Consulting  Physician,  St  Louis  Female  HospiuE 
3S1  pages,  illustrated.     Cloth,  I2.00  net. 

Briliili  MetBcal  JoornU 

"  ii  it  cLouly  HUd  condHly  wiitteB,uid  jt  tvidmily  ilit  wur 

AshtOD's  Obstetrics  RecenOy  luued— New  (6lh)  Ti» 

EssEsriAisoFOBSTETitics.     ByW.  Ea-sterlv  Ashton,  M.  D..  Pa 

fcssor  of  GynPColoRy  in  the  Medico  Chinirgical  College,  Philadelphii 

Crown   ocl«»o,    152    pages.   75    illustrations.     Cloth,   fl.oo 

SoHmicri    Question- ComffnJ  Series. 

Southem  PractitioiMr 

Barton  and  Wells'  Medical  Thesaurus       RecenUj'  imwt' 

A  THtiSAURUS  OF  Medical  Wokbs  A^D  Phrases.  By  Wilfkri.  M. 
BaRToS,  M.  D.,  Assistant  lo  Professor  of  Materia  Medica  and  Then-. 
peulics,  Georgetown  Uni^ersily,  Washington,  D.  C.  ;  .ind  Walter  A.< 
Wei.15.  M.  I>.,  Oemonstraloi  of  Laryngology.  Georijctown  Univeiaitf  ■ 
Washington,  D.  C.  IJroo  of  534  pages.  Heiible  leather.  ^2.50  - 
wiih  thumb  index,  ij.oo  net. 


eiaHfti 

I 


■ 

■ 

■ 

^ 

LANE  MEDICAL,  LIBRARY                              ^^^| 

1 

To  avoid  fine,  this  book  should  be  returned 
on  or  before  the  date  laat  stamped  below. 

■ 

01' 20' 

(His  */s. 

1 

H 

FEB. 

W1919 

M 

H 

,    M/^R] 

i  1919 

H 

H 

'   APRS 

1919     ■ 

H 

" 

MAY  11  r 

FEB  17 

)19 

»920 

1 

1        i 

J 

1 

